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EIA MATERIALSDEVELOPMENT TASK

Name of the object: «Beskyd Tunnel construction»

General Designer: PJSC “DI “UKRSPETSTUNNELPROEKT”

Construction type: new construction

Location:  the construction site is located along thewayl line connecting the railway station
Lavochnoe on the north-east of the tunnel and #ilevay station Volovets on the south-west of the
tunnel.

Design stage: project.

List of the sources of effect: construction and use of the tunnel, constructionimygent and
technological devices during the construction.

List of the possible negative influences: pollution agents during the construction, during tise
— influence on the geological, water environmenmt aaise.

List of the environment components being evaluated for the influences: atmospheric air, water and
flora and others according I&CH A.2.2-1-2003.

Requirementsfor the volume and stages of EIA: in the volume of CH A.2.2-1-2003 at one stage -
“H”'
Requirementsfor the participation of the public: familiarization through the mass media, consulting.

Order of holding and the terms of preparation of the EIA materials: the order of holding according
toI'CH A.2.2-1-2003; the term — according to the Agreement.

Tothetask for the EIA materials development are attached: Application about the intentions, general
layout and the situational scheme of the area@pthnned activity, PCO materials, geological and
engineering report, design materials.



APPLICATION about the intentions

APPROVED BY

(Local authority)

(position, name, patronymic, surname of the Director)
2012

1. Investor (Consumer) | STEA «Lvov Railway»

Postal address Lvov, Gogolya Str., 1

The designing areas are situated along the railway
2.Variants of the construction site| line which connects the railway station Lavochnoe o
location the north-east of the tunnel and the railway statio
Volovets on the south-west of the tunnel

3. Construction type (object) | Beskyd Tunnel construction

(roughly under the objects-analogs, belonging ¢odbjects of the increased ecological danger)

Transboundary impacts are absent

(existence of transboundary impact)

Construction of the new double-track railway tunnel

Technical and technological data of the general length of 1764,5 m

(types and volumes of the products being produseekation life)

Operation life makes 30 years and more

4. Social and economic necessity of the designtvtstc \

In order to improve the railway transportation begw the East and the West Europe it i
provided to build the new double-track tunnel lechbn the 8 Crete International Transport
Corridor at the section of Beskyd-Skotarskoe.

5. need of resources during the reconstructionstcoction and operation

According to the Appendix to the Order of the Cabiof Ministers of Ukraine on
22.06.11 No. 58-the land lots located outside the communitiebatérritory of Lvov
and Zakarpatye Regions being transferred into gnengnent use and rent with the
change of their purpose to the State territorytaade association “Lvov railway” for the
construction and arrangement of Beskyd Tunnel to@&[l9 he (of the forest) (with the
change of its purpose to the lands of the railwagdport), including: - Lvov Region,
Skoliv District — 5,05 he for te account of thedarof Slavskoe subsidiary forestry
enterprise “Galselles”: 0,28 he to the permaneatamnsl 4,77 he - for the rent during the
construction period; - Zakarpatye Region, Volou@istrict — 1, 14 he for the account of
the lands of the State enterprise “Voloves Foréstitp the permanent use. The
construction site of the East portal of the turmakes 29130 fnthe construction site of
the West portal of the tunnel is 2676.m

(the lands area being withdrawn for the temporad/germanent use, type of use)

o

All constructions and materials from the plants-ofanturers are supplie
by the railway to the construction site of the Hastal of the tunnel
where they are unloaded and stored. The solidetarete and the

- of the raw mortar are prepared at the designed concrete-masagmbly located at
materials the construction site of the East portal of thenin

At the construction site of the West portal theding constructions,
materials and equipment are supplied from the g@sal using the
designed automobile road.




(types, volumes, place of excavation and drillisgrces)

-energy \ (types, volumes, sources)

-- fuel — is absent

-- electric power — for the electric power suppfythe load being located at the
construction site the complex transformer statemesassembled &TIII'C 10/0.4 ¢
with the solidity-earthed neutral.

-- warmth — autonomic electrical boiler-house

The water sources during the tunnel excavationr@rengineering networks
of the East and West construction sites.

- water The water of the drinking quality is supplied.

(volumes, necessary quantity, water supply sources)

- labour | construction according to the stuff ligtin

6. Transport supply (during the construction andrapon) \

supply of the construction materials and the coietibns by the automobile transport, need
the machines and mechanisms according to the atitmulof the construction works

7. Ecological and other limitations of the desigaetivity under the
variants

During the execution of the construction works plediution of the air and the surface waters.

The project will include the ecological, sanitandehygienic, fire, town arrangement and
territorial limitations according to the applicalbkgulations

8. Necessary ecological and engineering preparatdmrotection of the territory
under the variants

of

The territory is terraced by the retaining wallfieTarrangement of the waterproofing cover

with the channeling of the ground waters.

9. Possible impacts of the designed activity (dythre construction and operation)

- climate and microclimate are absent

- air within the possible limits

the ground and industrial waters are disposedeo th
cleaning facilities located at the constructioed;t

- water during the tunnel excavation from the West portal k
the natural flow; and from the East portal — ugimg
pumps.

for the dump banks there are the specific zones:
- at the West portal of the area of 2,1he;
- at the East portal of the area of - 2,5he.
The designed volume of the dump banks make
-at the East portal — 172,1 th ofithe soils;
-at the West portal — 42,8 th$ of the soils.

- soils

designed area is mainly covered with the forests w
the molded surface, on the East slope by the pine-
wood — fir and silver-fir, and on the West slopley-

the leaf wood — beech. In the forests it is possibl

find the small haylands and meadows. According t
the Order of the Cabinet of Ministers of Ukraine on
22.06.Ne 582 the land lots are transferred into the
permanent use and rent with the change of the paf
to the State territory and trade association “Lvov

railway” for the construction and arrangement & th
Beskyd Tunnel of total — 6,19 he (woods), inclugling

- flora and fauna, wildlife
territories

- surrounding social environment| positive, the improvement of the railway connectiof
(population) between the East and the West Europe

O

po

- surrounding technogenic the project is made according to the applicablensor




environment

and rules, instructions and state standards and
provides the measures securing the fire and blowing
safety during the use of the object.

10. Industrial wastes, possibility of their secanydase, utilization, disinfection and

safe burial

utilization of the construction wastes and housghstes at the other territory according tg
the separate agreements with the specialized caempdrhe excavated ground is taken to the

dump banks.

11. The volume of EIA
execution

according to the requirementsIafH A.2.2-1-2003

12. People’s participation

Lvov, Gogol Str., 1, 8032226-44-00

(address, telephone and time of the examinatidheofaterials of the project and EIA, the applmati

of the offers)

time of examination and application of the offer2612

Customer

General Designer



APPLICATION about the ecological consequences
of the activity during the use of the designed obj ect

The designed activity- is the construction of the double-track Beskyanel located on the™
Crete International transport Corridor at the secbf Beskyd-Skotarskoe. The new tunnel will subti
the existing old single-track tunnel built in 1886.
The purpose of the designed activityis to improve the railway connection between Hast and the
West Europe, the execution of the “Program of tleetbpment of the national network of the
international transport corridors for 2006 — 2018sopted by the Order of the Cabinet of Ministdrs o
Ukraine on 12.04.06Ne496, Plan of the measures for the period up to 201 complex program of
making Ukraine to be the transit country in 20022@dopted by the Order of the Cabinet of Ministers
of Ukraine on 01.08.0Fe 6069.
The way of achieving the goalsis the construction of the Beskyd Tunnel.
According to the Amendment to the Order of the wabof Ministers of Ukraine on 22.06.1\b 582p
the land lots located outside the communities attérritory of Lvov and Zakarpatye Regions being
transferred into the permanent use and rent wighctienge of their purpose to the State territory an
trade association “Lvov railway” for the constrctiand arrangement of the Beskyd tunnel of toal 9
he (wood) (with the change of its purpose intolémels of the railway transport), including:
- Lvov Region, Skolev District — 5,05 he for thecaant of the lands of Slavskoe subsidiary forestry
enterprise “Galselles™ 1,41 he for the permanesetand 3,64 he — for the rent during the constragti
- Zakarpatye Region, Volovets District — 1,14 he floee account of the lands of the state enterprise
“Volovets forestry” for the permanent use. The ¢nmgion site of the East portal makes 29130 fine
construction site of the West portal of the turmekes 2670 f

Possibility of the emergency ecological situations
The project is designed according to the applicabe@ms and rules and provides the measures
securing the fire and blowing safety during the uséthe tunnel.

Existing factors of the influence on the fire-alarmystem
During the construction:

Break of the biosystems (biocenoses etc.), destruof the green planting
Temporary land withdrawal
Industrial noise
Pollution of the environment by the constructiorstes

Pollution by the emission of the nitrogen dioxideON carbon monoxideCO,
hydrocarbonsC;,Cy9 and other polluting mixtures from the constructiequipment, technological
equipment
» Emergency emission of the cement dust and duseddusthe overload of the inert materials.
> Disposal of the waste waters with the weighted ponments (from the territory of the
construction site and from the wells for the wh&akhing) through the cleaning facilities and furthe
with the flow after the purification into the exigg steams in the area of the construction sites.
»  Purification of the household waters at the clegracilitiesOKO-19.
» Hard household wastes during the construction eseiged to be transferred according to the
separate agreements.
> In case of execution of all designed decisionsmduthe construction which are based on the
applicable regulations and recommendations, thecést of the possibility of appearance and
development of the dangerous geological procedsesg @he tunnel construction and the adjoining
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territory, the development of the measures forrtliemoval, the essential modifications in the
hydrogeological situation of the construction temy are not expected.

» The use of the technologies and materials haviayigible negative impact of the environment id
forbidden.

During the operation

> Noise and vibration during electric train passiAf.projected constructions getting to a zone of
influence of the railway, are calculated on temppiaading from a rolling stock of SK. All
designs for which influence of wheel loading badh & construction is possible and for operation
— are calculated on the concentrated wheel loafiiiK.

» For protection of the tunnel against ground waserd removal of hydrostatic pressure the closed
waterproofing with dumping of drainage water in tivederlining drainage is provided. Branch of
an atmospheric precipitation and drainage watesm fthe upland party of retaining walls is
carried out with use of system of monolithic reiti®-concrete drainage trays.

» For branch of streams and the river Vecha use autao square reinforced-concrete pipes with
water dumping in monolithic wells is provided. Aia¢so monolithic reinforced-concrete rapid
flows and wells.

> Territory accomplishment.

Evaluation of the level of the ecological risk

The projected object is ecologically dangerawording to item 16 «Construction of the airports,
railway junctions and stations, road service stetjaiver and seaports, railway main and automobile
lines, undergrounds» additiorfato I'CH A.2.2 - 1-2003.

According to item 5.20°CH 176-93 «A housing estate it is necessary to sep&mm railway
lines by the sanitary and protective zone withvifigth of 100 m from an axis of an extreme railwegck
under condition of providing standard noise leweladjacent objects and in the building territory.

At railway placement in dredging and at implemenotatof special nose protection events the
sizes of a sanitary and protective zone are estaddli taking into account providing in the territafya
residential development of standard noise levalsjths not less than 50 m. Thus not less tha®/b0f
the area of a sanitary and protective zone shaaildldnted trees and shrubs.

Distance from borders of garden sites to an axiaroextreme railway track it is necessary to
accept not less than 50 m at obligatory use ohefroise propective gardening in width of 25-30m o
other noise protective actions».

The projected object falls under sanitary clasaifan enc. 9°CH 173-96 from standar@33 of
100 m.

Operation of object doesn't provide formation ofnfal substances in atmospheric air. At the
expense of optimization of design decisions atgeerance of nature protection actions and sanitary
standards, the object practically won't carry autdverse effect on environment.

The chosen land lot is suitable for constructiothef Beskyd tunnel.

* Noise influence on the population
The Beskyd tunnel and site of design are placedgah railway line which connects the railway
station Lavochnoe on the north-east of the tunndlrailway station Volovets on the south-west & th
tunnel. Intermediate railway stations from eacle 2afl the Beskyd tunnel is a station of Beskyd am th
north-east and station Skotarsky on the south-wkshe tunnel. The occupied places aren't present,
except several militarized posts of protection,itamy barracks and small constructions for railroad
workers around priportalny sites of the tunnel.



On this site there is a single-line Beskyd railvtaypnel, construction of the new double-track
tunnel nearby is provided. The existing Beskyd &immill be maintained during all construction while
the new tunnel won't be placed in operation, amlilshserve as the rescue tunnel during operatigheof
new tunnel.

According to calculations, in the preportal temytothe expected noise level of L.A.equiv.
day/night = 55,4/55,4 DBA at distance of 100 @33 border) that corresponds standard possible norms
of equiv. day/night = 70/60 DBA.

* Impact of the ground waters
At the above portal part of the ridge, on the shgpe, the Oporets River, and on the west — the
Vicha River originates. These small rivers consugeaerally atmospheric and flood waters, and also
ground waters of the alluvial and delluvial watealing horizon.

Water supply
Water supply sources during the tunnel excavatrentl@de engineering networks of the East and
the West construction sites. Water of drinking gyabk imported. The project provides system oé{ir
prevention water supply of the tunnel, a networkl #ime constructions providing water supply on an
internal firefighting in tunnels. Calculations ofater supply are executed from a condition of the
maximum water consumption when fire extinguishing.

Water disposal

For the disposal of existing streams on the Eadhpthe project provides the closed system of
pipes and wells. The extension of drainage pipeseacepted from the reinforced concrete blocksewat
is dumped in the existing well.

For collecting and assignment of an atmosphericipitation from a front slope of the East portal
the project provides the monolithic reinforced aate tray with water dumping in the existing watayw
For collecting and water assignment from the turamel a underlining drainage on the West portal the
project provides the closed system of pipes antswel

Water is dumped in the closed part of the bed efriher Vecha which will be constructed for
construction. For collecting and assignment of tamoapheric precipitation from a front slope of iNest
portal the project provides the monolithic reinfedcconcrete tray with water dumping in existingnein
and further in the gutter located along projectabivay.

The project provides the use of the clearing cositsn of the rain waters (5 units) of the Polish
JPR SYSTEMSWOK-100 form — the separator of oil products of produdyivaf 100 p/a with a settler.

Calculation of rain waters is executed in complearto CHull 2.04.03-85 items 2.11-2.18.
Proceeding from a settlement consumption of raitergathe section of drainage trays is picked up.
Settlement filling and speed in trays corresp@hthll. The section of water throughput pipes on the East
and the West portals is accepted on the basisedfytrological data according to the specificatbthe
Customer.

Also the project provides the device wkatment facilities of the economic and household
sewerage 9K O-19. Installations are intended for purification ofoeomic and household sewage of
objects of all-economic appointmeMKO-19 has capacity (an expense of drains) of 19m8aumber of
served conditional inhabitants — 125 people.

* Impact on the geological environment and soils
According to the appendix ©©Hwull 1.02.07-87 “Engineering researches for constrottiothe
territory of researches belongs to 3 categorieoiplexity of engineering and geological conditions
The body of the tunnel passes in radical breedisasnenska svita of a paleogene non-uniform on
physicomechanical properties. At a tunnel drivimgseparate sites can be met both the destroyed,zone



and sites with the increased durability of soiln@stones). From dangerous geological processedwhic
can make negative impact on projected constructibrshould be noted the raised seismic ballnosd of
site.

It is necessary to provide the following actionsgootection of constructions:

- at insert of portals on a surface of slopes i@sessary to provide actions for an exception of
shifts of integumentary loamy educations and blisicifts of radical breeds at high cuts and dredgihg
soil. It is necessary to observe technology seaifdhe cutting of the slopes, installation of #evancing
and holding constructions against landslide pravisdth organized drainage and storm systems for
interception of surface and underground water,viaigi in borders of the territory mastered by
construction. Carrying out geodetic and hydro-ggigial monitoring is recommended.

- at construction of portals and the tunnel inrieessif of radical breeds of the most difficult #her
will be a driving:a) the thicknesses, the being characterized withritreased fracture, and the decreased
durability; 6) tectonic zones within which the thickness is sy fractured, shattered, in separate places
watered. For an exception of inrushes and collapsbseeds, in process of a driving, fastening obat
and tunnel walls is recommended.

For the storage of the excavated ground the dumkshare provided with the specially provided
zones:

- at the West portal according to the “Land develept project of the land lots withdrawal to the
state territory and trade association “Lvov railWiyr the construction and arrangement of the Bdsky
Tunnel outside the communities of the Skotarskdiage council of Volovets District of Zakarpatye
Region”, with the area of - 2,1he, at the distanic000 m from the portal;

- at the East portal according to the “Land devedept project of the land lots withdrawal to the
state territory and trade association “Lvov railWeyr the construction and arrangement of the Bdsky
Tunnel outside the communities of the Oporets gédlaouncil of Skolivsk District of Lviv Region”, th
the area of - 2,5 he, at the distance of 800om fthe portal.

For the transfer of the excavated ground the pr@exvides the construction of the roads using
the prefabricated reinforced concrete cover. Theffthe dump bank is made with the earth comencti
with the layers up to 0,25m, during 16 steps, usimegroller of 25t.

* Impact on the flora

The design site is generally covered with the waath the molded surface, on the east slope the
coniferous — a fir-tree and a fir, and on the wagpe deciduous — a beech. It is possible to fidlls
haying grounds and meadows in the woods.

The project of land management of assignment ofahé lots for construction of east portal of
the tunnel with change of a designated purposeT&AS«Lvov railway» is coordinated by all interested
parties according to Art. 149 of the Ground codeUddraine with its following representation on
approvals by the Cabinet of Ukraine (continuousgi®f the area of 1,14 hectares of the woods of the
first group) and the Zakarpatye regional public adstration (temporary rent for construction thiet end
of 2013 in the area of 2,1 hectares).

The project of land management of assignment ofahe lots for construction of the west portal
of the tunnel with change of a designated purpds&KEA «Lvov railway» is coordinated by all
interested parties according to Art. 149 of the b code of Ukraine with its following represerati
on approvals by the Cabinet of Ukraine (continuasieg in the area of 5,05 hectares of the woodkeof
first group, from them in continuous using — 1,4&ctares, in short-term rent for construction tik end
of 2013 — 3,64 hectares) and the Lvov regional ipuddiministration (3,82 hectares of pastures, from
them in a constant use of 0,56 hectares, in skam-tent on for construction till the end of 2013,26
hectares).
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After the construction is finished it is providexléxecute the plan of landscaping.

Safety estimates for population activity
Safety for population activity behind levels of ainéal and noise influences is guaranteed at
performance of the above-stated actions of protecti
Placement of projected object provides rational aédands for performance «Programs of

development of a national network of the internadiotransport corridors for 2006-2010», approved by
the resolution with the Office of the Minister oktdine from 12.04.06 of No. 496, the performananPI
of measures during the period till 2010. The corhpnsive program of the statement of Ukraine as
transit state in 2002-2010, the Cabinet of Ukrapproved by the order from 01.08.07 of No. of 606-R
also has the minimum negative influence on enviremm

ACTIONS which guarantee implementation
of the planned activity
according to environmental standards and norms

» The project is developed according to existingswaed norms and provides the actions providing the
blowing and fire safety during the use of the tunne

» All designs for which influence of wheel loadingtbdor a construction is possible and for operation
— are calculated on the concentrated wheel loaafiiK.

» The closed waterproofing with dumping of drainageew in the underlining drainage is provided.
Branch of an atmospheric precipitation and drainagters from the upland party of retaining walls is
carried out with use of system of monolithic rentfed concrete drainage trays.

» For branch of streams and the river Vecha use afutao square reinforced concrete pipes with water
dumping in monolithic wells is provided. And als@nolithic reinforced concrete rapid flows and
gutters.

» Recultivation and accomplishment of the territofyhe construction site.

» The accomplishment and gardening of the nearbigderraccording to the dendrological plan.

List of the residual effects
Noise and vibrations during the pass of the elettains
Drainage waters

AN

Materials aimed to inform people about the desigreativity
Informing of people is made through the mass media.
The advantages of people from the execution ofléseggned activity: the improvement of the railway
connection, creation of the new working places.

LIABILITITES OF THE CONSUMER
concerning the implementation of design decisions
according to norms and rules of the environment peotion and the requirements of the ecological
safety
at all stages of construction and operation of alpé the planned activity
the publication of the Statement for ecologicalsauences in mass media;
construction and operation of object of projectativay according to norms and rules of the
environmental protection and the requirements efeitological safety;
» introduction of protective measures according todhove-stated list in EIA volume;

YV VYV
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» export of the household wastes according to limits;
> territory gardening according to the gardening shee

Investor (Consumer)

General Designer
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STRUCTURE and CONTENTS of EIA section

Application of the intentions (according to appehnaf JIFH A.2.2-1-2003)

APPLICATION about the ecological consequences efdttivity during the construction and operationthef designed object

1 General characteristics of the object

2 MATERIALS of EIA

2.1 Requirements for the structure and the contdritee EIA section according filbH A.2.2-1-2003

2.2 Basis for the execution of EIA

2.3 Physical and geographical peculiarities ofrdggon and the site of the location of the desigoigieéct

2.4 Characteristics of the designed object

2.5 General brief characteristic of the designeai/iac

2.6 Situational schemes or the general layout thighimpact sources

2.7 Evaluation of the impact of the designed afgtioh the environment

2.8 List of the components and objects (recipieotshe environment being the subject of the impddhe designed activity

2.9 List of the components and objects of the emvitent in the non-normative condition

2.10 | Necessary and sufficient maps-schemes, tafiles

2.11 | Climate and microclimat&{Mx)

2.12 | MEASURES of prevention of the direct and indirgegative impacts of the designed activity ondimaate/microclimate

2.13 | Chemical pollution of the air (A)

2.14 | Characteristics of the sources of the emissidhe polluted components

2.15 | Physical pollution of the air

2.16 | Impact of the thermal pollutants, ultrasowldctromagnetic and ionization radiation

2.17 | Geological environment (GE)

2.18 | Water environment (WE)

2.19 | Impact of the designed activity of the comxiitof the GROUND WATERS

2.20 | Additional evaluation of the impact on the segace waters

2.21 | Impact of the designed activity on the coonditbf the UNDERGROUND WATERS

2.22 | MEASURES for the prevention and decrease ointipact of the WE

2.23 | Soils

2.24 | Vibration impact

2.25 | Flora and fauna, wildlife objects (WLO)

2.26 | Impact of the designed activity on the conditf the WLO

2.27 | Evaluation of the retrospective, existing andre condition of WLO according to the backgrowamdl normative features

2.28 | Objects of the natural reserve fund (NRF)

2.29 | MEASURES for the protection of WLO

2.30 | Evaluation of the impact of the designed &gtion the social environment (SE)

2.31 | Existing and future characteristics of theaand living environment of the local populatiainthe area of influence of
the designed activity

2.32 | Evaluation of the positive and negative impadtthe designed activity on the social life caoiodis and satisfaction of
needs of the local population

2.33 | Evaluation of the impact of the designed &gtion the recreation zones

2.34 | Forecast of the impact of the designed in@sibjects ofl andlI class of danger (Uund€CII 173-96) on the health of
the people

2.35 | MEASURES of the Society protection

2.36 | Evaluation of the impact of the designed #gtion the surrounding technogenic environment (TE)

2.37 | Negative impacts of the objects of TE on thsighed activity

2.38 | Complex measures for the secure of the noreatimdition of the environment and its safety

2.39 | Brief characteristics of the DESIGNED DECISIONS

2.40 | Results of the calculation for the specificatdd the economic efficiency of the execution af #mvironmental measures

2.41 | COMPLEX EVALUATION of the impact of the envirovent on the designed object

2.42 | COMPLEX EVALUATION of the impact of the desighebject on the environment

2.43 | COMPLEX EVALUATION of the impact of the desighebject on the environment if the designed measare
executed

2.44 | Specification of the ecological risk level of thesiined activity and its impact of the human’sng/conditions

2.45 | Evaluation of the RISK OF CHANGE OF THE NATURASQCIAL (SE) AND TECHNOGENIC (TE)
ENVIRONMENTS

2.46 | Motivation of the adopted complex of the desifjdecisions according to the provision criteria

2.47 | Evaluation of the residual effects of the gesd activity

3 Evaluation of the impact on the environment dyitime construction (PCO section)

3.0 Location and area of the construction sitesy ttharacteristics

3.1 MEASURES for the decrease of the impact of @m@mstruction and construction on the environment

3.2 COMPLEX ANALYSIS of the construction site condit

3.3 COMPLEX ANALYSIS of the reconstruction and canostion

4.1 Evaluation of the impact on the environmenirduthe LIQUIDATION of the designed object

ADDITIONS

Printout from the prograni3OJI"

Copies of the Orders, lettefBY, dendrological plan
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1. GENERAL CHARACTERISTICS OF THE PROJECT

Planned activity —construction of the two-acceptable Beskyd tunnebted on the 5th Crete
international transport corridor on a site of Bekky Skotarskoe. The new tunnel will replace the old
existing single-line tunnel constructed in 1886.

The purpose of planned activity ,mprovement of railway traffic between Eastern &estern
Europe, performance «Programs of development o&taomal network of the international transport
corridors for 2006-2010», approved by the resotutlee Office of the Minister of Ukraine from 12.08.
of No. 496, the performance Plan of measures duhegeriod till 2010. The comprehensive program of
the statement of Ukraine as transit state in 2002the Cabinet of Ukraine approved by the ordanf
01.08.07 of No. of 606-river.

Ways of implementation of the purposeBeskyd tunnel construction.

The purpose of EIA- is the determination of expediency of plannedvéagtand justification of
economic, technical, organizational, state andl legd other actions for the environment safety [1IbH
A.2.2 - 1-2003].

Possibilities of the emergency ecological situatson
The project is designed according to the applicallerms and rules and provides the measures
securing the fire and blowing safety during the apéion of the tunnel.

2 MATERIALS of EIA
2.1 Requirements gfbH A.2.2-1-2003 to the EIA section

Table
Structure of te reported material of EIA Fullness and accuracy
(1.14TCH A.2.2-1-2003)
Following of the legal acts of the state authositi@rders of the President, Decrees Completely
and Declaration of the Cabinet of Ministers of UReaand local executive authorities) followed
Following of the requirements of the applicableunatprotection, sanitary and town- Completely
planning legislations followed
compliance to requirements of existing normativeusnents {CH, BCH, PCH, state
standards) regarding a regulation of the naturéeption problems, use of natural Completely
resources, and also problems of providing safeitiond of activity of the population correspond
and operational reliability of technogenic objects
not excess of influences on OS concerning indisagiandard and limited at | Impact in the normal limitg
the moment of object desighJ{K, limits, etc.) in case if the measures are
executed
emergence in the environment of dangerous endogamhgkzogenny Dangerous effects are nat
geoprocesses and other phenomena (pollution, ptaaofireservoirs, shifts, a provided
karst, settlement, flooding, flooding, an erosiett,)
observance of the ecological, sanitary-and-epidiemio, technical and local The limitations are
functionalmannposounsix restrictions followed
efficiency of the offered of the resourse storggetective, Efficiency of the measures in necessary
renewable, compensatory and guarding measures and sufficient to secure the applicable
norms

The settlement periods and starting complexesonstruction is carried out in one turn: On thetEas
portal of the tunnel creation of temporary condinrcsite is provided.
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2.2 Basis for the execution of EIA
Data about the documents being the basis for theution of EIA as the part of the investment progra
or the construction project

Document Date Ne
KMU order «About approval of the location of thedblots» 11.03.09 268-
The order of the Head of the Zakarpatye regiorasést 19.05.09 230

administration «About coordination of materialsaoéhoice of the
location of the land lots of STEA «Lvov railway» foonstruction
and arrangement of the Beskyd tunnel in the teyriod Skotarsky
village council of the Volovetsky area
The order of the Head of the Volovetsky regionatest 27.05.09 264
administration of the Zakarpatye area «About pesinisto design
and construction of the object» the Volovetsky area
The order of the Head of the Volovetsky regionatest 16.10.08 394
administration of the Zakarpatye area «About thepédn of town-
planning justification for the construction andaargements of the
new Beskyd tunnel»
Decision of Skotarsky village council of the Volasky region of | 15.04.09
the Zakarpatye area (the 18th session of the Sthomation)
The commission of the Zakarpatye regional publimiaistration 19.01.09 2469/06-21
«About coordination of construction and arrangenuérnhe
Beskyd tunnel»
Extraction from the minutes of the regional comieisf the 14.10.08
Volovetsky state administration on consideratiomaterials of
coordination of placement of objects of construttio
Act of the acceptance and inspections of the lahdflpage 8.07.08
Skotarsky
Design assignment on object: «Construction of teskigd tunnel»,| 15.07.11
approved by the Chief engineer of STEA «Lvov rayw
Architectural task (APZ). Object «Construction arcangement of, 13.04.09 1
the new Beskyd tunnel on lands of Oporetsky villagencil of the
Skolivsky area»
Architectural task (APZ). Object «the Beskyd tunbetween 15.05.09 9
railway stations of Beskids and Skotarsky»
Technical conditions

TY Alarm system and communication services on desfghe 07.05.09 111-8/338
western portal of the Beskyd tunnel.
TV separate division «Service of installation andstarction 28.04.09 | BMECeon-18fhybex

works and civil constructions» on water consumptad water
removal of construction and arrangement of the Begkyd tunnel
on its western portal in borders of the Zakarpaiyga
TY STEA «Lvov railway» separate division «Power syppl 25.04.09 E-1201E4-7
service» on accession to electric networks of edawdtallations of
legal entities and individuals
Management on questions supervising and preveatitreity of 05.05.09 04/12/1336
GU Ministry of Emergency Situations of Ukraine hretZakarpatye
area
TV Territorial administration of state inspectorate f 08.05.09 15-8-25-208
electrosavings on the Zakarpatye area

Conclusions for the project of the land management

Zakar patye Region

Land user SE «Volovets forestry» (permanent use) 1.07209 350
Skotarskoe village coucil (short-term rent durihg tonstruction | 21.07.09 23
2013))

Department of the Land Resources in Volovets istri 30.07.09 01/01-03/1579
Department of regional development, town plannind a 21.07.09 667
architecture

Verchne-Latoritskyi section of the environment paiton 04.08.09 813/08
District Sanitary Service 21.07.09 66/03
Mukachevo inter-district Administration of Meliorah and water 23.07.09 107
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management

Regional production management on land improveraedtwater | 04.08.09 3/21-835
management

Chairman of Volovets District State Administration 30.07.09 1635/02-28
Regional management of the forest and hunting eogno 04.08.09 02/08-1204
Regional culture administration 10.08.09 01-0838
Head department of protection of surrounding emriment in the 18.09.09 2230/06/02
Zakarpatye area

Order of Zakarpatye Regional State Administration 13.10.09 518

L vov Region

Land user Slavskoe SE «Galselles» 14.07.09 199
Oporets village council 17.07.09 139
Administration ofLand Resources of Sokolivsk Distri 14.08.09 28
Department of regional development of town planrang 14.07.09 528
architecture

Skolivsk District Sanitary Service 16.07.09

Skolivsk Distrcit State Administration 04.09.99 10208-1748
Lvov Regional Administration of the forest and hingt 28.07.09 1095/02
management

Lvov regional production management of a water rgansent 28.07.09 09/1563
«Oblvodhoz»

Regional management of protection of cultural iithace 28.07.09 10/5018
State administration of protection of surroundingieonment in 11.08.09 04-0204100
the Lvov area

Head Department of the State Land Resources DepatrimLvov | 25.08.09 04-16/66
Region

Order of the Lvov Regional State Administration

Other documents if necessarypaogided by the Consumer.

The list of sources of potential influence of pladractivity

on the environment taking into account its altaweat
The list of sources of potential influence of pladractivity on the environment taking into accoitst
alternativesnoise and vibration from pass of electric trainsahage water

The short characteristic of types of influenceplahned activity

on the environment and their list according to "l2eation of intent"
The ranged list of the main components of negatifleence of projected object, where: L.A — noise
level, DBA

Impact factor Index Units State of matter
noise equivalent level LA.equi. dBA vabrations
maximum level LA.max

List of ecological, sanitary-and-epidemiologicefprevention and town-planning
restrictions

Restrictions behind level of noise influence

According to item 8.3T'CII 173-96 for sources which create continuous nd¢isgughout more
than 30 mines, equivalent level of a sound of.Bquiv. is estimated, at smaller time of influerca
maximum level of a sound of L A.max.
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For transport streams defining there are equivalerge levels. Equivalent (on energy) level of a
sound of LA.equiv. DBA of this changeable noise - level of ttmmous broadband noise which has the
same root-mean-square sound pressure througheutaénanterval of timeCH 3077-84].

Table
Standard maximum permissible equivalent SMPE.egund. maximumI/lY.max. noise
levels (DBA) for territories of a different funchal purpose

Territory purpose, normative source I'JIP.day/night
equiv. max.
Territories which adjoin to houses, medical egxteational institutions, 55/45| 70/ 6Q

boarding schools, child care, preschool and edutaltinstitutions [CH 3077-
84; IEH B. 2.4-1-94], to rest houses, boarding housesarides [1CIT 173-96],
to selitebny zones of the occupied plag&BH 360-92 **; CHull 11-12-77]

The amendment + 5 DBA for a housing estate wisigkconstructedbH 60/50| 75/ 65
360-92 **] and for building which developed, excegw buildings in it CH
3077-84]

Zone of the | category of inhabited and publidding [+10 -CH 3077-84; 70/60| 85/ 758
JIBH 360-92 **; additional 1G1CIT 173-96] in the conditions of reconstruction
[+5 - CH 3077-84 JIBH 360-92 **]

Teppurtopus I'1K.nesb/HOYb
B 2M OT OrpaXIarolell KOHCTPYKIMHU 30aHus 3KB. MaK.
3oHa [ smenoHa unoi 1 00IIeCTBEeHHOH 3aCTPONKH 70/60| 85/ 78

Noise SMPE in the rooms are established under tondof ensuring standard ventilation of
premises, chambers, classes, that is, at open wilehves, transoms, narrow shutters of window<kb
3077-84. Sanitary standards of admissible noiggaoements of residential and public buildings and
housing estate territories]. Therefore in the roombkich not equipped driving ventilation considers
window sound insulation with an open window leashartter or a transom.

SMPE LA.»kB.1 u L.A.mak. 1 myma (1BA) mis momenieHuit

Territory purpose, I'JIP.day/night
normative source Equiv. | Max.

Inhabited apartments, recreational establishmentxding schools(JH 3077-84;| 40/30| 55/45
JIBH B. 2.4-1-94]
Administrative building fiH b.2.4-1-94 50/ - -/-

* WATERS

Pollution of a surface water by motor transportrabterizes the content of the weighed substances, (V
oil products (N) and biological consumption of orygfull (BITK.m).

Table
The ranged list of the main components of pollutba surface water motor transport, where: C —
concentration of substance, mg/dm3;

Impact factor Index Designat Units State of
ion matter
- weighted substances BB mg/dn? - parts
- oil products concentration H - adds

- BIIK.o BIIK.n | mgOJ/dm’ - mortar

* Permissible levels of the chemical pollution bétground waters
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Table
Limiting admissible maximum concentration limitsdff) of pollutants of water objects in points econo and drinking Xr),
cultural and community (kb) and fishempx] water uses [additional IICIT 173-96; item 16.1BBH B.2.3-218-007-98],
where:xm - the centralized or not centralized house-drigkiater supply, and also water supply of the fomprises;
kb - bathing, sports and population rest, and aservoirs within settlements (cultural and comruwiater use)px - fishery
using;c¢ — background level of pollution of water object;

POLLUTANTS I'TIK.I'b I'1K.x6 I'IK.px
Weighted components BB C.p+0,25 | C.p+0,75 C.p +0,75
Emulsified oil products H 0,3 0,3 0,05
Biochemical oxygen consumption BIIK.n 3,0 6,0 3,0
Plumbum Pb 0,03 0,03 0,01

The content of emulsified substances shouldn'ess® more than ondgmu.r6 + 0,25 mg/dm3 and
C.pon.x6 + 0.75 mg/dm3. For reservoirs which contain in thiege of more than 30 mg/dm3 of natural
mineral substances, the increase of emulsifiedtanbss in water within 5 % is allowed. With speéd o
loss more than 0,4 mm /s for flowing reservoirs amate than 0,2 mm / s for reservoirs with the flang
forbidden.

Relation of the public and other interested parties

to planned activity and the connected unresolvetllpms
Informing of the population is carried out in masedia.

Benefits of the public from realization of planrectivity: improvement of railway traffic between
Eastern and Western Europe, performance «Progradevelopment of a national network of the
international transport corridors for 2006-2010spr@ved by the resolution the Office of the Minrshé
Ukraine from 12.04.06 of No. 496, the performantan®f measures during the period till 2010. The
comprehensive program of the statement of Ukrasnteaasit state in 2002-2010, the Cabinet of Ulgain
approved by the order from 01.08.07 of No. of 6Q6fpation of additional workplaces.

The list and the short analysis of the previougdioation and examinations,

including and public examination
The construction project of the two-acceptable Bdgkinnel is developed on the basis of a design
assignment on object: «Construction of the Beskyahél», approved by the Chief engineer of STEA
«Lvov railway» on 15.07.2011.

List of the used normative and methodological doenis

OH/I-86. MeToanka pacdyera KOHICHTPAUK B aTMOC()EPHOM BO3IyXe BPEAHBIX BEIICCTB, COACPIKALIMXCS B BRIOpOCAX
npeanpusituit. JI.: Tunpomereonsmar, 1987. - 92.

P1-238 YCCP 84001-106-89Y ctaHoB/IeHHE JOMYCTUMBIX BEIOPOCOB BPEIHBIX BEIIECTB B aTMOC(Epy NPEANPUITHIMHA
Munrpanca YCCP. K.: Munarpanc YCCP. 1989.

JBH 360-92** MictobynyBauns. [LnanyBanHst | 3a0y10oBa MiCbKHX | CiIbCKHX TOceneHb. MiHOyapxiTekTypa
VYkpainu. - K., 1993.

JCII 173-96.[IepxaBHi caHiTapHi paBuia IUIaHYBaHHS Ta 3a0yJOBU HaceJICHUX ITyHKTIiB. 3aTrB. Hakazom
MinicrepctBa oxoponu 310poB'st Ykpainu Big 19.06.96Ne 173.

JCII 201-97 IepxaBHi caHiTapHi IpaBuiia 0XOPOHH aTMOC(EPHOTo MOBITPsI HACETICHHUX Miclb (Bin 3a0pyAHECHHS
XiMIYHHMH 1 GI0MIOTTYHUMH PEYOBHHAMH).

Meroaunka pacyeta BEIOPOCOB 3arpS3HSIOLIMX BELIECTB M IAPHUKOBBIX Fa30B B BO3AYX OT TPAHCIIOPTHBIX CPEICTB.
Haxka3s I'ockomcrat Yipaunusl Ne452 0t 13.11.2008., 2008.

Conyxa B.B. Ouinka BiuBy 06’ €kTiB OyaiBHuITBa Ha HaBKoyminHe cepenoBuine (OBHC) srigno JIBH A.2.2-1-95K.:
3uanns Ykpainu, 2000. — 112.

Conyxa b.B. Ominka BIUTMBY MIKiJTMBUX BUKUIIB aBTOTPAHCTIOPTY Ha aTMOc(hepHE MOBITPsI B 30HI XKHUTIOBOI 3a0y10BH
(3rimuo JIBH A.2.2-1-95) Meroauuni Brazisku.. —K.: KHYBA, 2000. — 54.

JBH A.2.2.1-2003Ckuaza i 3micT MaTepiatiB OLiHKK BIUIMBIB Ha HaBKomuuiHe cepenopuine (OBHC) nmpu npoekryBanHi
1 OyIiBHMLTBI IIAIIPUEMCTB, OyAMHKIB 1 criopy. OCHOBHI HOJIO’KEHHS IIPOSKTYBaHHSI.

Conyxa b.B., ®ykc I'.b. Miceka ekosoris: Hapuansauii nocionuk. —K.: KHYBA, 2004. — 338&.

CHull 11-12-77 P-2672).3amura ot uryma. HUIMUC®. M.: Crpoiiuzaar, 1978. — 42.
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P-3126/626H/1-82. PyKOBOACTBO 110 pacyeTy U MPOEKTUPOBAHUIO CPEACTB 3aIMTHI 3aCTPONKH OT TPAHCIIOPTHOTO
myma. HUMC®. M.: Ctpoiiuzaar, 1982. —2&.

CIipaBOYHUK MO 3allIMTE OT IIyMa ¥ BUOPAIMH XKHUIIBIX U OOIICCTBCHHBIX 31aHuil. - K.: ByniBensauk, 1989. — 16@.

[Toci6buuk o po3pobnenus marepianis OBHC no IBH A.2.2-1-2003. Xapkis: YkpHAIIHTB depx0Oyny Ykpainu,
2002-04 Hactuna I - 156¢., vactuna II - 220c¢. [[Tocunka B TekcTi - [Tocionuk YxkpHAIIHTB, 2002-04].

I'OCT 17.1.1.01-77(T COB 3544-82) Oxpana npuposl. ['uapocoepa. Ucnonp3oBanue u oxpaHa Boa. OCHOBHbIC
TEPMHUHBI U onpezencHus. - M.: U3n-Bo cranmaptos, 1977. — 13.

Bonnwuii kogexke Yipainu Bix 06.06.95. Ne 213/95BP i3 3sminamu Ta gonosHendsMu Bix 21.09.00. Ne 1990111,
07.12.00p. Ne 21.20111, 20.12.0p. Ne 29.05111.

Description of methods of forecasting of dynamitsdicators of HC

and justification of the settlement periods of eetast

Forecasting ofchemical pollution of atmospheric airegarding determination of weight of
emissions it is carried out according to methodigatructions «An assessment of influence of harmfu
emissions of motor transport on atmospheric a@ imousing estate zone (accordinglied A.2.2 - 1-
95)» [KHYBA, 2000], a partll Grants to development of materials OVNS/iBH A.2.2 - 1-2003
[XapekoB: YkpHIAIIHTB [epxoOyny Ykpaunsi, 2002-04] and monograph «City ecology>Cofiyxa,
dyke, 2004]. «The collection of indicators of issue ggfic emissions) polluting substances in
atmospheric air different productions». Volume 3,8 developed UNTs of technical ecology. Donetsk-
2004. RZA is carried out for OND-86 on "EOL" softvea

Forecasting ohoise pollution of atmospheric aiis carried out according ©Hull 11-12-77 (P-
2672H/11 oyndizuku Jlepx0Oyny), techniqueP-3126/626H/1-82 SRI of the construction physics and SRI
Golovmosbud with the comment of the internationahgosium [Osipov, etc., 1987], «To the directory
on protection against noise and vibration of inteband public buildings» [1989].

Other influences aren't basic for adoption of desigcisions.

Data on structural subsections of the performerlishdf the subcontract organizations
and experts who executed EIA

The organization which carried out EIA - EKOTON, Cl(the license for implementation of the section
EIA AB No. 555532, phone: (044) 280-50-81).

The list of sources of information used at EIA
Materials of EIA were developed according to 1JBH A.2.2 - 1-2003 on the basis of
engineering and ecological, sanitary-and-hygietechnical surveys and researches on the basis o
modern techniqgues and means. As basic data foorpgahce of EIA the available share data
characterizing a condition of the environment ia studied territory, monitoring data, results afhtecal
and other researches of last years, cartographeriala and other available information served.
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2.3 Physical and geographical peculiarities ofrdggon
and the construction site

Physical and geographical, land relief

The tunnel and project site geographically repreagpart of East (Ukrainian) Carpathians. The
Carpathians are a big semi-ring mountain ridge wines stretched between the Czech Republic, Poland
Slovakia, Ukraine and Romania.

The Beskyd tunnel and site of design are placedgadorailway line which connects the railway
Store station on the northeast party of the tuanel railway station Volovets on the southwest pafty
the tunnel. Intermediate railway stations from epalty of the Beskyd tunnel is a station of Beslads
the northeast party and station Skotarskoe ondhthwest party of the tunnel. Heights on a sit¢hef
project are in a range from about 780 meters alseeelevel (at railway level) to at most 1014 meters
above sea level. The territory of a site of thggmba mountain, highest point — 1014 meters alz@ee
level — is called High Tyn. The biggest heightsthe territory of the project form a watershed going
roughly from the northwest on the southeast. Thasevshed forms also border between two areas Lvov
and Zakarpatye.

Natural slopes abrupt, in most cases a slope cénorar25 ° to 40 °.

In a overtunnel part of ridge, on east slope, therrOporets, and on the western — the Vicha
river originates. These small rivers eat generatimospheric and flood waters, and also ground water
alluvial delluvial water-bearing horizon.

Seismicity of the area makes 8 points. Complexityemlogical conditions — the Il categories.

The design site is generally covered with the waeidh a molded surface, on east slope the
coniferous — a fir-tree and a fir, and on the westtope deciduous — a beech. It is possible & $imall
haying grounds and meadows in the woods. The oedygaces aren't present, except several militrize
posts of protection, military barracks and smahstouctions for railroad workers around periposists
of the tunnel.

Cartographic materials, situational schemes
Results of the analysis and assessment of chafgesondition of the environment components
displayed on cartographic materials, situationdlestes, the general plan and in the corresponding
tabular materials (2.1DCH A.2.2 - 1-2003), are presented as a part of tbgpgrand in the EIA volume.
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2.4. General characteristics of the designed bbjec

Existence of positive aspects of realization ohpkd activity

» Positive ecological aspects of realization of objéce accomplishment and gardening of the
nearby territory agrees with the dendrological plan

» Positive sanitary-and-epidemiologic aspects: tlogepted activity meets the requirementd’'6H
“Town planning. Planning and building of city andal settlements” 360-92 ** also provides the
environment protection.

> Positive social aspects of realization of objestpiovement of railway traffic between Eastern
and Western Europe, creation of additional workgdac

> Positive economic aspects of realization of objesipected increases in receipts in the local
budget from taxes.

2.5 General characteristics of the designing awi
General data

Beskyd Tunnel and the designed area are locatety alee railway line which connects the
railway station Lavochnoe on the north-east partheftunnel and the railway station Volovets on the
south-west of the tunnel. The intermediate (snralljvay stations on each side of the Beskyd Turnel
are the station Beskyd on the north-east and thé&agikoe station on the south-west of the tunnel.

In order to improve the railway service between Hast and West Europe thought the existing
Beskyd railway tunnel situated at the 5-th Cretrimational transport corridor at the area Beskyd-
Skotarskoe it is provided to build a new doubl&kreailway tunnel.

The new tunnel will replace the old existing singkeck one built in 1886.

The existing Beskyd Tunnel will be used during thieole period of construction until the new
tunnel is put into operation and further will beedsas the emergency evacuation tunnel during thetus
the new one. That's why it is very important duriag the construction works to secure the stru¢tura
unity and to influence as little as possible on thasting tunnel. This circumstance is taken into
consideration by the corresponding sections offihogect.

Ar chitectural and natural conditions

In the administrative relation settles down on bomf two areas: East portal — in the Lvov area, th
Western portal — in the Zakarpatye area.

Heights on a site of the project are in a ranga fabout 780 meters above sea level (at railway)leve
to at most 1014 meters above sea level. The troffoa site of the project a mountain, higheshpei 1014
meters above sea level — is called High Tyn. Thgdst heights in the territory of the project fawatershed
going roughly from the northwest on the southelss watershed forms also border between two dreas
and Zakarpatye.

Natural slopes abrupt, in most cases a slope cfvamer25 ° to 40 °.

In a nadtunnelny part of ridge, on east sloperitlee Oporets, and on the western — the Vicha river
originates. These small rivers eat generally atfmersp and flood waters, and also ground watersviallu
delluvial water-bearing horizon.

Seismicity of the area makes 8 points. Complexityemlogical conditions — the Il categories.

The design site is generally covered with the wawsihh a molded surface, on east slope the
coniferous — a fir-tree and a fir, and on the westépe deciduous — a beech. It is possible tbdmall haying
grounds and meadows in the woods. The occupie@pk@n't present, except several militarized paists
protection, military barracks and small construdtifor railroad workers around periportal sitetheftunnel.
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General layout

Designed portal are situated near the existing @ves a distance necessary according to the
requirements for the organization of works for th@nstruction. Approaches to the East portal are
limited from the North by the existing roadway, frahe West — by the short slope and subsiding to
the level of the designed railway. The extensionhef periportal retaining walls near the East porta
makes 73,8 meters. The height of the block walBi&m.

On the part of the West portal there is a stromgdyked topography with the height discontinuity
at the construction zone up to 14 m. At the foothaf slope at the elevation of 786,00 m. there is a
critical horizontal plateau adjoining the constrotsite.

The system of the retaining walls limiting the Wpsttal consists of the block wall of 12,5m in
length and 12,4m high and two variable wing wabléofving the relief. South aisle wall limits theopl
of 150,4m in length. The total extension of thelwsl95,4m.

According to the engineering assignment of GTOOd\L\Railways” the project provides the
arrangement of the footpaths around the portald ¢gairs at the sharp slopes). The guardhousehand t
special purpose buildings are situated at the predearea. The fence and the warning sins are gplace
on perimeter.

Plan, profile, clearance of the tunnel

The section of the railway of 1764,5 m consiststhed tunnel and two portal walls. The
designed tunnel provides the double-track moverménhe rolling equipment. The width between the
track centerlines makes 4,10 m. The tunnel hasirther contour which corresponds the clearance
diagram for the electrified railways undédCT 9238-83.

The West portal is located in 15,8 m lower thanHast portal herein the slope ratio of the tunnel
makes from 3 t01og

To evacuate people from the tunnel in case effite the three evacuation cross passages are

provided from the designed tunnel to the existing.o

In the tunnel it is provided to construa tiches 2,01,0x2,0(h), being located mainly in 60 m from
the both sides of the tunnel chequer-wise, ancchf@nbers 4X2,5x2,8(h), being situated mainly each
288 m from the both sides chequer-wise. The gpahtity of the niches 49 pieces, of the chamhkz2s -
pieces.

General calculation principles. Seismically resistant measures.

Calculations for all supporting tunnel constructiprevacuation cross passages, portals and
retaining walls, periportal buildings and constroies are made for the main and special (earthquake
action) load combinations.

According to JIbH B.1.2-14-2009 “General provisions of the reliabilignd constructional
security of the buildings, constructions, buildisguctures and foundations”, while calculating the
supporting tunnel constructions and cross passagdsr the first limit state the importance factor
vn=1,25 is taken as for the importance cl@$s3 and importance category. For the rest designed
buildings and constructiong,=1,05 is taken as for the importance cla¥®2 and the importance
categoryB.

Calculations for the basic load combination are enawl the basic of the first and the second limit
states. The reliability factors of the materials taken following the requirements §bH B.2.6-98:2009
«Concrete and reinforced-concrete constructionse@ provisions». In the calculations on the basic
the second limit state the permissible width of litvegstanding and short crack opening is speciigd
0,2 and 0,3 mm respectively.
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Calculations of the supporting constructions fa sipecial load combination are made following
the requirementglbH B.1.1-12:2006 «Construction at the seismic areablkshine», considering the
seismic activity of the construction site of 8 pgeiminder MSK-64 scale. Calculations are made on the
basic of the first limit state i.e. they sugges ffermanent deformation after the calculated eastke)
action, and the width of the crack opening in in@t specified. Herein the concrete interactiortdiac
m,=1,2 is included following the requirements/{tBH B.1.1-12:2006 .

For all supporting elements of the constructionsrduthe calculation the strength grade of the cetec
on extrusion B25 (C20/25) is taken, working reictment of A400C grade.

Tunnel. Types of the permanent linings.

The double-track railway Beskyd tunnel is locatedhe plan on the line (see the drawh@6/11-
12-1TP «Tunnel pipelines»). The general length of thenetinrmakes 1764,5 m (including the portal front
walls =300 mm on the East and the West portals of theaijinThe longitudinal slope is considered to
be 3 and 12%. (falling from the East to the West)e Tnner cross section of the linings provides the
loction in its limits the clearance diagram C oa thns according tbOCT 9238-83 «Clearance diagrams
of the constructions and the rolling equipment e tailways of the track 1520 (1524) mm» (see the
drawing Ne26/11-14-TP «Clearance diagram»), equipment of the ventilaggatem, electric power
supply system, sanitary system and the system eofsipnaling and communication systems (see the
drawingNe26/11-68-&P «Inner lining of the tunnel. Location of the camstion clearance in the tunnel
linings»).

In order to optimize the drivages and to unitize linings the external outline of all lining typiss
considered to be the same. The structure of tiegbndiffers only by the percentage of the reinéonent
specified according to the calculation results deljpgy on the testing loads.

According to the geological report 24-8511-08,0%89, the tunnel along the whole pipeline
crosses the following engineering and geologicaments with the rock-hardness ration according to
Protodyakonov: EGE#5a (argillite and sandstone fractured) with f=3,0:4H05E-46,56 (argillite and
sandstone highly fractured) with f=1,0-2,0; twocttaed zones with f=1,0; at the periportal area&Es
(clay loam with the layers of sand and crushedestarith f=0,8.

According to the results of the calculations theme 4 types of the permanent lining:

- Typed — portal area, constructed under the support ®fpiled retaining walls and the leading
piperoof (at the tunnel insert);

- Typedl — at the periportal areas, the crown formatiormigossible, provided for the full ground
column EGE-3, f=0,8, H=20 m (West portal) and for the full ground coluBGE-4 f=1,0, H=16 m
(East portal), and also at the transition poirdnrthe maximum rock pressure to the minimum (betwee
the Typelll and TypelV);

- Typedll — in the highly fractured rocks and specified fuaed zones in the rock massif, provided
for the crown formation for EGE®&4 f=1,0; at the West portal for the full ground woin EGE-2, f=0,8,
H=25 m and for the possibility of the crown formationder EGE-2 (maximum reinforcement for this
tunnel);

- TypedV - in the fractured rocks, provided for the pos#ibof the crown formation for EGE-
4a,5a, f=3,0. And at the periportal areas for the fulbgnd column up tddl=6m. Also the calculation
checked the possibility to use the specified linimgler the conditions for the crown formation f@E
56, f=2,0 (small sections along the tunnel).

For the linings located in the rocks EGE®Sh, f=3,0, but in the places of the joining to the
evacuation cross passages, taking into accounpdisibility to increase the roof dahe arch, and
respectively the increase of the loads on thedmwmicaused by the rock pressure the project provices
intense reinforcement than Type-IV (under Typeitl)s also provided the reinforcement of the ex#trin
the tunnel lining (for the joining with the nicheshambers, cross passages) — by the bar framé in t
lining body.

Location of the permanent lining types along thentl depending on the engineering and
geological conditions see in the drawiNg26/11-13-TP «Longitudinal section along the tunnel axis».
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The main sizes of the reinforced concrete sectidhepermanent lining are — the a&#500 mm,
walls =650 mm, inver6=750 mm (see the drawing26/11-65-&P «Permanent tunnel lining. Cross
sections Typd-..1V.»).

The inner contour of the temporary support is of fim larger than the external contour of the
permanent lining. The construction clearade@00 mm — is provided for the possible maturinghuf
temporary support inside the tunnel. The sectiohsre the deformation of the temporary support is
impossible are filled with the unreinforced conerdtring the concreting of the permanent lining.

To protect the tunnel from the ground waters antbke the hydrostatic pressure off the project
provides the closed waterproofing with the dispasfathe drainage water in the underlining drainage.
This construction represents the following:

- to the temporary support using the ground naiith whe polyethylene gasket — rondel the
geotextiles=4 mm is fixed,;

- to the gaskets-rondels by the welding the polletie geomembrarte=2 mm is fixed,;

- at the places of the cold concreting joints (leswthe invert and the walls of the tunnel andhat t
joints) to the polyethylene membrane are weldedpblyethylene waterstops and in the body of the
reinforced concrete section is fixed the swellindplyer strip which after the concreting interfere th
leakage of the ground waters into the tunnel,

- at the places of the aseismic expansion joimslai the polyethylene waterstops are welded and
in the body of the reinforced concrete of the jdisections of the tunnel the rubber waterstopgieed
to prevent the leakage of the ground waters ireduhnel and secure the compensational joint capaci

- the ground water along the drainage layer of gbetextile is disposed into the underlining
drainage (between the permanent lining and the deanp support);

- the underlining drainage represents the channmedrated polyethylene pipes with the geotextile
filter dusted with the crushed stone;

- the drainage water is disposed by the pipes thighslope equal to the fall of the tunnel from the
East portal to the West, and at the West portaivdier is disposed into the inlet wells.

To dispose the possible leakages of the groundrwaterrn moisture, atmospheric precipitations (at
the portal areas) and also the fire fighting waterside the tunnel lining in the channel undercheshed
stone ballast the project provides the assembiph@fcorrugated perforated polyethylene pipe with th
geotextile filter. For the disposal of the watedahe repair of the drainage system — along thadiun
with the step of 40 m the wells with the waste charmare provided. Similar to the underlining drg@a
the water is disposed from the East to the Westadride West portal is disposed to the inlet wEtie
further disposal is provided in the section DSVWS.

Taking into consideration the absence of the stecbmmendations about the fire resistance
rating of the tunnel iI€Hull 11-44-78 «Railway and automobile tunnels», by analegly CHull 32-04-
97 «Railway and automobile tunnels» (applicablénatterritory of Russian Federation), and also
according to the requirements/§bH B.2.3-7-2003 «Transport constructions. Undergroundthe
minimum fire resistance rating of the tunnel linimgkes 1,5 hour. This fire resistance rating isissst
by the protective layer of the concrete for the kirmy reinforcemené=60 mm. To avoid the fracture of
the protected concrete layer — it is provided xarifiit the additional functional reinforced me3to
protect the structure of the aseismic expansiant joom the fire at the inner side of the permarieing
of the tunnel it is provided to fill the joint biz¢ non-burning mineral wool and the fire resisjaintt
filler..

Niches and chambers.
The project provides the construction of the nicaed chambers located respectively each 60,0 m anc
300,0 m chequer-wise at each side along the tuifioghlly it is provided to construct 49 niches &l
chambersThe minimum inner dimensions for the niches arettlvi- 2,0 m, height — 2,0 m, depth — 1,0
m. For the chambers: width — 4,0 m, height — 2,&lepth — 2,5m. The joining to the tunnel liningtio¢
niches and chambers is provided through the cahdreding joint of the constructions. The thickne$s
the supporting elements on the reinforcement isiBpé according to the calculations for every tygfe
the lining. The waterproofing is taken similar ke ttunnel lining.
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Evacuation cross passages.

For the passage of the maintenance staff anddbsilge evacuation of the people — between the
designed and existing tunnels it is provided tostutt the three evacuation cross passages. Thequla
location of the cross passages is specified aaugidi the requirements QiHull 11-44-78 «Railway and
automobile», and also taking into account the locadf the chambers in the existing tunnel (in ore
minimize the insert amount — the joining is provdd the area of the chambers location in the iegist
tunnel). The dimensions of the inner cross seatiotne cross passages and their longitudinal slapes
specified on the conditions of securing the requeets of the construction organization and the
tunneling and completely provide the required digi@ns of the evacuation routes. Taking into account
the actual slope of the cross passage (unaccegtabilee entrance ramp) the project provides tlag st
flights with the quarter paces and the ramp guiagng for the handicapped population group. Taking
into consideration the fire resistance requiremeni§bH B.1.1.7—-2002 «Fire safety of the construction
sites» — the project provides the work of the cpsssage as the tambour with the unit of the @sgstant
screens and doors with the fire resistance ratié@ fE160). The joining of the cross passages with t
tunnels is the same as the joining of the tunnéh wilhe niches and chambers. The thickness of the
supporting elements and the reinforcement is siecéccording to the calculation (taking into aatou
the possible increase of the roof of the arch & jhining area, for the ground EGR}4 The
waterproofing is taken similar to the tunnel lining

Retaining walls, periportal buildings and constructions.

For the execution of the tunnel inserts, orgamrabf the construction site for the period of the
construction and the arrangement of the railwaybeatesigned points during the exploiting perioat —
the East and the West portals of Beskyd tunnes iprovided to construct the retaining walls. The
retaining walls represent the in-situ reinforceadi@ete piles @880 mm, joined in the space strudbyre
means of the rigid fixing in the solid-cast reirded concrete timbering. The step and the lengttihef
piles, the quantity of the lines, the percentagehef reinforcement — are specified according to the
calculation depending on the testing loads.

Also the piled retaining walls together with theotdnete slope protection are provided to secure
the automobile passage under the existing raihaayise West portal.

To provide the railway passage above the automabieway at the West portal the project
provides the use of the reinforced concrete prefatad bars of the typical series 3.501-10BesicTHbIC
CTpOeHHUs COOpHBIC KeIe300eTOHHBIE JIMHOM OoT 2,9510 16,5M mi1s Kene3HOJ0POKHBIX MOCTOB.

For the Vicha River diversion at the West portabab the timbering of the retaining wall it is
provided to construct the runner (solid-cast reicdd concrete corridor). The solid-cast cushiorpogl
is provided to dispose the Vicha River at the lowemts. This cushioning pool is also designed to
dispose the drain water from the existing tunnghatWest portal (at the area where the tunnelses
the retaining wall of the portal). To dispose theass and to let the Vicha River flow under thénays
it is provided the use the prefabricated squarefosted concrete pipes. To dispose the atmospheric
precipitations and the drain waters from the updidle of the retaining walls and from the constaorct
site it is provided to have the system of the solidt reinforced concrete gutters with the watepatal
into the solid-cast wells.

At the West and the East portals it is providethawe the solid-cast reinforced concrete guard
houses. To secure the passage of the maintenaaf€dhst project provides the solid-cast reinforced
concrete stairs.

Water supply and water disposal.

The project provides the system of the tunnel-fighting water supply, networks and
constructions providing the water supply for theanfirefighting in the tunnel. The calculations tbe
water supply are made on the conditions of the mawi water supply during the firefighting. The
necessary pressures of the fire valves are cadclkdcording to the requirements@full 2.04.01-85,
2.04.02-84:
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- efficiency of the fire flow 5 I/s;

- diameter of the fire valve @=65mm;

- diameter of the tip jet of the fire valve @=19mm;

- fire hose of L=20m, diameter @=65mm);
The height and the work range of the compact datteofire flow we take according to the pos. 68 o
CHwuII 2.04.01-85 - 8m.

The discharge of water for the firefighting measidaken according t6Hwull 2.04.01-85 table 2

and makes 10 I/s (2 flows per 5 I/s). Each poirtheftunnel is watered by the two streams.

In the tunnels it is provided to lay the inner wedé firefighting water conduit. The fire postsear
situated in the niches and the chambers with @@ st 60 meters from the each side of the road Aed.
the fire posts it is provided to locate the firebiceets equipped according IGOCT 12.4.009-83 and
HAITIb 03.004-2902. In the cabinets there are the falges @ 65 mm with the hoses of not less than
20m length and the diameter of 65 mm, with the teszhaving the jet diameter of 19 mm and 2 portable
fire extinguisher©II-10 in each.

To secure the necessary pressure of the fire valvit®e area of the tunnel portals it is provided t
have the pump stations which are constructed ferpériod of construction and are joined by the
pipelines with the fire basins.

To create the water storage for the firefightingha tunnel the basins are used constructed during
the construction process at the East and the Wetdlp with the capacity of 2 100m3 f. The capacity
of the basins is calculated on the condition offtfefighting during the 3hours using 10 liters gecond.
The maximum distance from the tunnel portals to fire basins makes 30-50 meters. According to
CHull 2.04.02-84 pos.2.25 the period of the restoreheffirefighting water volume in the fire basins
makes 24 hours.

Taking into account the seismic conditions of tlemstruction area the assembly of the main
pipelines in the tunnel is made of the steel jestlhot-deformed tub&OCT 8732-78 @ 108x4mm, feed
pipes of the fire valves are made of the pipes g476Gm. For the external firefighting of the perifadr
areas near the portals the project provides thendsy of the fire hydrants. According €@Hwull 2.04.02-

84 pos.2.14, pos.2.15, table 7 the expense of #teryger one fire makes 10 I/s.

Water disposal

To dispose the existing steams at the East pdreabtoject provides the closed system of the
tubes and wells. The extensions of the wastepipesrade using the reinforced concrete blocks of
1251500(h) and 2002000(h). The water is disposed into the existinteweay.
For the gathering and disposal of the atmospheecipitations from the front slope of the East pbtihe
project provides the solid-cast reinforced concietert with the section of 3&300(h) disposing the
water into the existing waterway.

For the gathering and disposal of the water ftbentunnel and from the underlining drainage at
the West portal the project provides the closetesyf the tubes and wells.
The water is disposed into the closed part of tleh&/ River bed being made during the construction.

For the gathering and disposal of the atmospheacipitations from the front slope of the West
portal the project provides the solid-cast reindokcconcrete invert with the section of 2600(h)
disposing the water into the existing tunnel anthier into the gutter located along the designédd/as.
The calculation of the rain waters is made accgrtirfCHuII 2.04.03-851.2.11-2.18. Taking into
account the expense of the rain waters we pickedébtion of the gutters. The calculated fillingl &me
velocity in the gutters follow the requirementsGHull. The section of the conduit pipes at the East and
the West portals is taken on the basic of the Hgdrcal data according to the technical assignmoéttie
Customer.

Electric power supply

The design documents for the constant electric paueply of the tunnel and the periportal
constructions is made on the basic of the techrasalgnment for the design, technical requirements
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NeJI/0497-7 of Lvov railway, the assignments of the iEimsections of the project, according to the
applicable norms, standards and rules.

The project provides:
- the assembly and the connection of the two transforsubstations with the capacity250kWA
and the voltage of 10/0,4 kW (West and East pQrtals
- connection of the distributing units of the tun(tehst and West portals) ;
- laying and connection of the dual cable lines ® alectrical receivers of the tunnel and the near-
tunnel constructions (West and East portals).

Sour ces of the eectric power supply
According to the reliability factor the electric wer supply of the tunnel and the near-tunnel
constructions-consumers belong to the | and ligmateof the reliability according tAYD 1.2.17.
Their electric power supply is executed using tvasigned transformer substations with the
capacity of 2250 kWA and the voltage of 10/0,4 kW, located at the Bast the West portals of the
tunnel.

Consumersof the electric power

The consumers of the electric power supply of tima¢ls are:
- Electric lighting of the tunnel,

- Loads of the repairing mechanisms of the tunnel;

- APCS units of the tunnel;

- Ventilation of the passages of the tunnel,

- The object of the militarized guard (MG);

- Technological equipment of the railway

The project provides the use of the following voéa of the electric networks:
- For the power-operated consumers-380R,20

- For the consumers of the automatics, lighting V220

- For the luminaries of the local repair lighting 2.

Scheme of the electric power supply

The consumers of the electric power of the tunmel mwered from the customized control
panels being located in the niches at the beginofrige West and the East portals. For the conmecti
of the loads of the tunnel of the I-st categoryadfability it is provided to assemble the cabineith
the automatic load transfer.

To connect the units of the low pressure (eled¢trats) each 120 m in the niches it is provided
to assemble the boxes BBIII3 type with the connectors for the currenA63

To light the places of executing the works it isypded to fix in the niches the boxes with the
step-down transformer 220/12W.

All assembled electric equipment is used in thestnogé — and dust protected conditions of the
category not lower than IP54, at the cable inptiialevices, boxes, cases are fixed the presatks.

The power supply of the MG is executed from thetadrpanels located in the guard houses.
Herein the panels themselves are powered fromubstations located at the East and the West portals
of the tunnel.

The consumers of the technological equipment ofditeray receive the power supply from the
individual control panels which are powered dingétbm the designed substations.

Electric lighting

The project provides the working lighting of thentel, lighting of the niches, chambers, safety
signs and the emergency lighting.
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The electric lighting of the tunnel is made accogdio the requirements of the section 7 of
CHuII 11-44-78 «Railway and automobile tunnels». Therage horizontal lighting in the tunnel at the
clear floor level makes — 1Ix.

The working lighting of the tunnel is made using thminaries with the filament lamps. The
luminaires are located on the both sides of thed¢lon the height of 3,2 m of the rail level witret
step of 12 m. The lighting of the niches and chamle made using the downlights with the filament
lamps.

The emergency lighting of the tunnel (step of 1»mthe both sides), the light pointers of the
evacuation routes «EXIT» and illumination of theefvalves are made by the photodiode luminaires
with the integral accumulators and are powered ftioenboxes of the emergency lighting of the tunnel
being situated in the niches at the beginning efMest and the East portals.

For the illumination of the safety signs and asdimergency lighting it is provided to use the
luminaires with the integral accumulators.

Cable networks

The highway and the distributing networks in thenel are made using the cooper armored cable:
which do not spread the fire and do not set freddkic agents.

For the power supply of the emergency lighting gredtunnel ventilation it is provided to use the
fire resistant cablg&-90.

The laying of the cables 0,4kW to the tunnel padgrovided to be executed in the trench and in
the cable channels. In order to lay the cable nddtsvof all voltages and functions at the both sioiethe
tunnel the project provides the assembly of thdecRBB11 with the step of 1 m, at the height of 1,1m
from the rail level.

The protection of the cable lines with the volta§®,4 kW is made by the automatic switchers of
the distribution substations.

Grounding
As the protection measures from the electrical klvazised by the damage of the isolation of the
electric networks it is provided to use the pratecgrounding. The tunnel grounding system is jdine
with the grounding devices by means of the powstda$tations by the steel line of 40x4 mm.
The grounding of each cable bracket and luminandids is made on the bonding backbone. The
grounding of the separate consumers located itutireel is made by means of the zero protectingattge
of the supply cables. At the transformer substatigprovided the assembly of the individual grdung.

Accounting
The energy accounting is provided at the low pathe transformer substations using the three-
phase meters of the electronic type with the pdigibo measure the active and the reactive enevigly
the category of accuracy not lower than 1,0, vhhpossibility to transfer the data by meana oKV?.

Tunnel ventilation and smoke exhaust system

Ventilation system of thetransport compartment.
The ventilation is made naturally by virtue of ttiéference of the atmospheric pressure at the
portals and also thanks to the piston effect cabgdtie movement of the transport.
The absence of the necessity for the mechanicdilaton is supported by the calculations.

Smoke protection system of the evacuation routes
For the system of the smoke protection of the eathon routes in case of the fire in the
evacuation cross passages it is provided to asseimbdlentilation units with the axial fans. Thadare
reversible and fire resistant. The fire resistaiatmg is 2,5 hours with the temperature of @0°
These units provide the following operation mode:
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In case of the fire in the tunnel the axial fans switched on. The direction of the air flows will
be towards the tunnel being the area of the firerder to avoid the smokiness of the evacuatiotesou
and the neighboring single-track tunnel.

The signals for the activations of the fans aresmered to be the achievement in the tunnel air
the level of the carbon oxid€Q) — 20 mg/ni; of the nitrogen oxides (NO) — 2,0 mg/m

In the tunnel the measurement transducer€@f NO,, smoke, temperature and moisture are
fixed. The same measurement transducers are asskaibd in the evacuation cross passages.

I mprovement
The project provides the execution of the restoratif the land lots and the land improvement.
To avoid the destruction of the soils the projeavples the protection of the slopes and the
portals using the solid-cast concrete, the assewfbllje retaining walls and the sowing of grassttom
top of the backfilling. The project provides thensing of grass ahead the backfilling above the tlinne
periportal zones.

Measuresto securethefire safety during the use of the tunnel

The organization and technical measures preverttiegfire in the tunnel during its use are

considered to be the following:

- the development of the norms and rules of thed#fety, Instructions about the order of the use
of the firefighting means and materials, about ftowing of the fire-resistant mode and the
actions of the people in case of the fire;

- the production and the use of the visual propagémdie secure of the fire safety;

- the development of the measures taken by the warpassengers of the trains in case of the fire
and the measures of the evacuation of the people;

- main types, quantity, location and the maintenaidhe fire equipment;

- all evacuation routes must be marked accordingegagquirement of the fire safety;

- in the underground constructions of the railwayntlnt is forbidden to smoke at the unarranged
area, to block the evacuation cross passages (Ess3a0ss passages into the tunnel), accesse
to the communication units and the firefighting iguent, and also to let the temporary storage
at the specified areas of the different materiadgjipment and tools, to amalgamate the exhaust
oils into the drainage system. It is necessaryrtwige the free access of the fire trains and
automobiles to the portals;

- the administration of the maintenance service nax&cute the quarter examination of the
drainage system of the tunnel and not let the aatatron of the burning deposits in it.

The responsibility for the secure of the firefigigtimeasures during the execution of the hot
works is laid on the head of the operational seatioring the execution of the fire safety requiratee

Dimensions of the construction sites, the area of the used lands

According to addition to KMU Order from 22.06.11 Wb. of 582-p the land lots located outside
the limits of settlements in the territory of thedv and Zakarpatye areas, which are transferred in
continuous using and rent with change of a desaghptirpose to the state territory and trade adsatia
«Lvov railway» for construction and Beskyd tunnéladl - 6,19 hectares (wood) (with change of a
designated purpose of the woods with lands of ejltvansport), including:

- The Lvov area, the Skolevsky area - 5,05 hectaréseaexpense of lands of the Slavsky
affiliated silvicultural enterprise "Galselles": 41, hectares in continuous using and 3,64
hectares — in rent for construction;
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- The Zakarpatye area, the Volovetsky area — 1, tfales at the expense of lands of the
state enterprise «Volovets forestry» in continuasisg.
The construction site of the East tunnel has tlea af 29130 sq.m, the consruction site of the the
West tunnel — 2670 m2.

L evels of danger of the designed objects and technologies

The projected object is ecologically dangeroascording to item 16 «Construction of the
airports, railway junctions and stations, road mervstations, river and seaports, railway main and
automobile lines, undergrounds» additioRdICH A.2.2 - 1-2003.

According to item 5.20°CH 176-93 «A housing estate it is necessary to sepfmam railway
lines a sanitary and protective zone with the wiotH00 m from an axis of an extreme railway track
under condition of providing standard noise leweladjacent objects and in the building territory.

At railway placement in dredging and at implementaiof special noise protection events the
sizes of a sanitary and protective zone are estaddli taking into account providing in the territofya
residential development of standard noise levalsjths not less than 50 m. Thus not less thaf/b0f
the area of a sanitary and protective zone shaagldnted trees and shrubs.

Distance from borders of garden sites to an axianoéxtreme railway track it is necessary to
accept not less than 50 m at obligatory use ohthige protection gardening in width of 25-30 m trep
noise protection actions».

The projected object falls under sanitary clasaifan enc. 9°CH 173-96 fromstandardC33 of
100 m

Operation of object doesn't provide formation ofnhfail substances in atmospheric &t.the
expense of optimization of design decisions at parfance of nature protection actions and sanitary
standards, the object practically won't carry out adverse effect on environment.

The chosen land lot is suitable for constructiothef Beskyd tunnel.

Raw material, water, energy and other used resources
The electric power is consumed from a network atiogrtoTY No.J1/0497-7 of Lvov railway.
Water of drinking quality is imported. The waterpply sources during the tunnel excavation are the
engineering networks of the East construction $itear the portal it is provided to assemble the pum
station in order to elevate the system pressuragitine fire.
Warmth for the construction is supplied using tleeide electric boiler-house. A manpower at
construction and operation according to the stgffable.

Description of the technological process of the designed activity
List of all factors of impact on the natural envinoent
During the objet construction
Break of the biosystems (biocenoses etc.), the vahad the green planting
Temporary land withdrawal
Industrial noise
Pollution of the environment by the constructiorstea
Pollution by the emission of the nitrogen dioxideOIN carbon monoxideCO,
hydrocarbonsC;,-C19 and other polluting mixtures from the constructiequipment, technological
equipment

»  Emergency emission of the cement dust and dustedabg the overload of the inert
materials.

»  Disposal of the waste waters with the weighted caomepts (from the territory of the
construction site and from the wells for the wheekshing) through the cleaning facilities and furthe
with the flow after the purification into the exigg steams in the area of the construction sites.

»  Purification of the household waters at the clegratilities9KO-19.

»  Hard household wastes during the construction areigeed to be transferred according to
the separate agreements.

VVVYVYY
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» In case of execution of all designed decisionsrduthe construction which are based on
the applicable regulations and recommendations, ftihecast of the possibility of appearance and
development of the dangerous geological proceskssy ahe tunnel construction and the adjoining
territory, the development of the measures for rthhemoval, the essential modifications in the
hydrogeological situation of the construction temy are not expected.

» The use of the technologies and materials havimg vikible negative impact of the
environment id forbidden.

During the operation of the object

» Noise and vibration during electric train passiAd.projected constructions getting to a zone of
influence of the railway, are calculated on temppiaading from a rolling stock of SK. All
designs for which influence of wheel loading babh & construction is possible and for operation
— are calculated on the concentrated wheel loaohiiiK.

> For protection of the tunnel against ground wagerd removal of hydrostatic pressure the closed
waterproofing with dumping of drainage water inralerlining drainage is provided. Branch of an
atmospheric precipitation and drainage waters ftoeupland party of retaining walls is carried
out with use of system of monolithic reinforced caete drainage trays.

» For branch of streams and the river Vicha use ofiutay square reinforced-concrete pipes with
water dumping in monolithic wells is provided. Aia¢so monolithic reinforced-concrete rapid
flows and gutters.

» Territory accomplishment.

The ranged list of the main components of negatifleence of the projected object, where: L.A —
noise level, DBA

Impact factor Index designatio  Units State of matter|
n
noise equivalent level LA.exB dBA vibrations
maximum level LA .mak

The list of the technical solutions directed omn@tiation or reduction
harmful emissions, dumpings, sources of radiatioribe environment

» All designs for which influence of wheel loadingtbdor a construction is possible and for
operation — are calculated on the concentrated Mdeging of HK.
» The accomplishment and gardening of the territoryesponds the dendrological plan.

Assessment of possibility and development of emergencies
The risk of emergency ecological situations (exptosand/or a fire) doesn't exceed typical for
the occupied cities of Ukraine.

Fire safety of the projected object is providedwatway of observance of requirementd " 6H
B.1.1-7-2002 “Protection against a fire. Fire safetyobjects of construction” and others approved by
current legislation, normative documents which fatgurequirements of fire safety.

The territory will be well-planned.

Possible borders of a zone of influence
Borders of a zone of influence which is commenderalith standard, for construction and operation ar
limited to borders of the land lot.
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2.6 Situational schemes or the master plan withence sources
Results of the analysis and assessment of charigescondition of the environment components are
displayed on cartographic materials, situationdlestes, the general plan and in the corresponding
tabular materials (2.10CH A.2.2 - 1-2003).

Scheme of location of the East tunnel construcsitas
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2.7 Evaluation of influences of the designed attivi

on surrounding environment (SE)
In this volume of EIA those components and obj@ftSE are specified which influence the designed
activity and also those which current state doesmiespond the standard (Z.8H A.2.2 - 1-2003).

2.8 List of the components and objects (recipie8is)

being the subjects f the influence of the planneigy
To the potential subject of the influence (recipsgrbelong the territories around the construction
sites.

2.9 List of the components and objects SE

being in the non-normative condition
The objects of the non-normative condition are abse

2.10 Necessary and sufficient sketch-maps. tabtes,
The results of the analysis and the assessmehné ahtanges of the components of the
surrounding are shown in the map documents, suin@tischemes, general layout and corresponding
table materials (2.10CH A.2.2-1-2003).

2.11 Climate and microclimate (C/Mc)
If necessary the measures are provided in ordereteent the harmful influence of the planned
activity on the climate and microclimate and thenfifal changes in the surrounding provoked by this
influence (2.12°CH A.2.2-1-2003).

Grounding of the necessity of the evaluation of €/M
The necessity of the climate and microclimate eatadn is specified by the pp. 2.11...2.12
2.11...2.121BH A.2.2-1-2003 an®H/I-86 in the part of the execution PBA.

Evaluation of theretrospective, existing and future condition
of the climate/microclimate with the background and normative indexes

Climate zone of activity
According toCHull 2.01.01-82 the territory belongs to the cateddiy.

Long-term retrospective and current climatic data

In the studied territory the moderate and contialentimate with superfluous and sufficient
moistening, in not hot summer, in the soft winted &n the warm autumn is created.

Temperature mode of the studied territory the uistaHere characteristic winter thaw during
which even in January the temperature sometimeseelscin the afternoon +10°C, and in February can
reach +15€. More often, during winter thaw the temperaturtetilates from @ to +5¢C. The average
number of days with thaw, from December to Februargkes 41 days.

In this territory distribution of temperatures isfithed mainly by height above sea level to what
the size of a temperature gradient (air temperdalrgvith increase on each 100 m testifies). Thdical
gradient of temperature increases upon transitiom fthe cold period of year by summer and from the
highest hypsometric levels to the lowest. During $ummer period of fall of temperature on each 100
meters of height on the average makes 0,6 °, andgdine winter period - 0,4 °.

Average monthly air temperatures behind meteorofgitation data Slavskoe:
Months

Beskyd

1 l Il I\ \% VI Vil Vil IX X Xl Xl

degrees C -6,5 -5,0 -0,2 +5,1 +10,9 +14{0 +156 ,6-14 +10,6 +5,9 +1,1 -3,4
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Average air temperature in a year makes (+ 5,2 &€ gbsolute minimum (-33 °C), an absolute
maximum — (+ 37 °C). Average maximum temperaturthefhottest month - +2@¢ average temperature
of the coldest period - 9,0°

The amount of precipitation depends on absolutghtaif the district and the provision of rather
dominating winds, and also an exposition of slop&g annual amount of precipitation fluctuatesddyg
their greatest number in separate years makes aBi@3the smallest - 844 mm. The most part of a
precipitation here drops out during the warm peribde maximum of a precipitation (130 mm) is
observed in July. In close dependence on a temperatode and an amount of precipitation there is a
humidity of air. Relative humidity of air duringetwarm period fluctuates from 75 to 82 %.

Formation and mode of a snow cover in this teryitiercharacterized by a number of features
owing to frequent thaw which are quite often accamed by rains. Snow drops out at tops of mountains
at the end of September, and in valleys - in Novemb December the snow cover gains resistant
character. The beginning of its destruction ocauifglarch. Intensive thawing of snow begins with Apr
which leads to a full convergence of a snow covihiw a high-rise zone of 600-1000 m in the third
decade of this month, and in the first decade of Mia the areas located above 1000 m. Duratiothef
snow period in mountain valleys of-100-110 daydpps of mountains - isn't less than 130 days.

Height of a snow cover - 1,2-1,4 m, depth of theehing of soil according to a meteorological
station Slavskoe - 0,90 m.

The characteristic of a wind rose which is usedigpersion calculations is provided in the table.

Table
Average annual wind diagram, %
N NE E SE S SwW w NW
average| 8 6 10 20 9 12 23 14

The prevailing direction of a wind during the winfeeriod of year western and southwest, averagedspe
of a wind of 2,2 m/s, during the summer period +tmeest and western, average speed of 1,5 m/s.
(according to a meteorological station Slavskoe).

Forecast of the change of the climate/microclimatéth the absence of the designed activity
Climate change and a microclimate in the absengdaohed activity, are caused by global procestas o
drowning on a planet Earth.

Influences of planned activity on CLIMATE and MICRQIMATE
The enterprises, establishments, the organizatindscitizens — subjects of business activity are
obliged according to international treaties, thasemt to which obligation is provided by the Verkha
Rada of Ukraine, to reduce and further completelystop production and use of chemicals which
harmfully influence an ozone layer, and also taycaut work concerning reduction of emissions a th
substances which accumulation in atmospheric ailead to negative climate changes [Art.3dDAI],
2001] .

List of impacts (including mediate) )
On the global changes of the planet climate infbgetme greenhouse gases: 0O, CH,, NGO,
N2O.

Qualitative and quantitative parameters of influees, danger degree
Emissions of hotbed gases from engines of carseggelated by manufacturers and will be
certificated. As a part of project documentatiois ipossible to estimate only their toxic influerarethe
population and vegetation.

Ranging of influences behind scale and value of saguences
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Influences (including mediate) on climate and arottimate which are necessary for considering
at design of this object, are absent.

Forecast of changes of a microclimate at active dadge-scale influences
Active and large-scale influences of this projeaibgect on a microclimate are absent.

Features of a microclimate which cause growth
intensity of influences of the designed activity dme environment.
Growth of intensity of influences of planned adivon environment is caused by ground inversions.

Possibility of climatic conditions which assist tlikbution of harmful types of fauna and flora
At operation of this projected object emergenceliofiatic conditions which assist distribution ofridul
types of fauna and flora, is impossible.

Forecast of possible emergencies with microclimatanges
At operation of this projected object emergencesmiergencies which will entail microclimate
changes, is impossible.

Borders of zones of influences of planned actigitythe climate/microclimate
The zone of influences of planned activity on cliemand a microclimate is absent.

2.12 MEASURES for the prevention of the direct amirect negative

influences of the designed activity on the climaiefoclimate
The direct and mediated negative influences ofr@dractivity on climate and microclimate are
absent.

Sizes of sanitary and protective zones and gaps
By criterion of negative influence of planned aitfivon climate and a microclimate sanitary and
protective zones and gaps aren't necessatry.

Actionsfor prevention of direct negative influences on the climate/microclimate
Direct negative influences of planned activity dimate and microclimate are absent, therefore
actions for their prevention aren't necessary.

Actions for prevention of collateral adverse chanigethe environment
Collateral adverse climate changes and a microttinaé the expense of planned activity are
absent, therefore actions for their prevention ‘arecessary.

Assessment of efficiency of actions
Actions for prevention of straight lines and thedmted negative influences of planned activity
on climate and microclimate aren't necessary.

Residual influences on climate and microclimate
Residual influences of planned activity on climatbel microclimate are absent.

SUITABILITY of a microclimate for object placement
Microclimate is suitable for placement of projectdgect.
Restrictions of planned activity on conditions ofmaicroclimateare absent.
Necessary engineering preparation of the territayg conditions of a microclimatés absent.
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2.13 Chemical pollution of the air
Need of an assessment of characteristics of thieoemvent is defined by items 2.7, 2.13... 2.14
JIBH A.2.2 - 1-2003. Need of the analysis of influencéspriority and specific polluting substances
which contain in emissions of objects of the desdyractivity taking into accounbackground
concentration within zones of influenceof these objects (2.1AbH A.2.2 - 1-2003) is standardly
defined.

Impact of the designed activity on the AIR
The designed activity is the operation of the tirand it does not have sources of the emission of
the harmful substances.

2.14 Characteristics of the sources of the emissidhe pollutants
Considering that on the projected object duringrajen there are no sources which would form
polluting substances, calculation of dispersiort israde.
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2.15 Physical contamination of the air

NOISE IMPACT
Level of equivalent noise which is formed by electrains is subject to the analysis. Degree ofggan
defines excess of sanitary standHyd@ly .eqv. (equivalent maximum-permissible levels)

Restrictions behind level of noise influence

According to item 8.3T'CII 173-96 for sources which create continuous ndisgughout more
than 30 mines, equivalent level of a sound of.Bquiv. is estimated, at smaller time of influerca
maximum level of a sound ofA.max.

For transport streams defining there are equivalerge levels. Equivalent (on energy) level of a
sound of LA.equiv. DBA of this changeable noise - level of ttmmous broadband noise which has the
same root-mean-square sound pressure througheutaananterval of timeCH 3077-84].

Table
Standard maximum permissible equivalBjity .equiv. and maximumil/Y.max noise levels (DBA) for
territories of a different functional purpose

Name of the territory, I'J1P.day/night
normative source equiv. max
Territories adjoin the living houses, medicadl aacreation establishments, | 55 / 45| 70/ 6(Q
boarding schools, children, infant establishmesthpols {H 3077-84;15H 5.2.4-
1-94], sanatoriums, vacation hotels, librarigsif 173-94, residential zonesipH
360-92**; CHull 1I-12-77
Amendment + 5 dBA for the living house beingarstructed J5H 360-92+ 60/50| 75/ 65
or for the construction already existing exceptribes buildings in it {H 3077-
84
Zonel of the living and social constructionip -CH 3077-84;JI5H 360-92**; 70/60| 85/758
nom.16 JICTT 173-94 under the reconstructiorq - CH 3077-84JI5H 360-92*4

Permissible level of equivalent noise in 2 m from structures of the I category (except
hospitals and sanatoria), turned towards highways, the railways, and also sources of the aviation
noise, is allowed to accept on + 10 DBA higher [CH 3077-84; I'CH 360-92 **; addition No. 16 'CH
173-96]. The correcting amendment + 5 DBA on CH 3077-84 belongs to the developed building,
except new structuresin it.

Territory I'IK.day/night
in 2 m from the fence construction of the building equiv. max.
Zone of thd category of the living and social construction 70/60| 85/ 75

Noise permissible levels in rooms are establishmetbucondition of ensuring standard ventilation
of premises, chambers, classes, that is, at opsthowi leaves, transoms, narrow shutters of windaavs [
CH 3077-84. Sanitary standards of admissible noiptacements of residential and public buildingd a
on housing estate territories]. Therefore in th@ms, which not equipped driving ventilation conssde
window sound insulation with an open window leashaitter or a transom.

I'JIP L.A.equiv. and LA.max. of the noise (dBA) for the premises

Purpose of the premises, I'J1P.day/night
normative source equiv. | max.

Apartments, recreation establishments, boardingd®aH 3077-84J16H 5.2.4-1-94] | 40/30| 55/45
Administrative buildings JjsH 5.2.4-1-94 50/ - -/-

Calculations of the noise impact on the designg€abb
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Noise influences of railway transport on the adjoining housing estate
Calculation of levels of L.A.equiv. of streams d@lilway trains is carried out according to a
technique [The directory on protection against @@ad vibration of residential and public buildings
To.: Budivelnik, 1989]. For convenience of calcidas tabular dependences are approximated by
logarithmic and linear functions.

L.A.equiv. of the train = 40,91 + 9,82 IgriL+ 0,169V.way + 10 Ig Nap — 10 Ig 0,13 Rpr,
where

L.A.okB equivalent noise of the trains on the distanga R. dBA

V.neper > 20,0 | velocity of the trains on the run km/hour

L.o=20 length of the trains m

N.map intensity of the trains movement trains/hour

R.pt distance to the calculated point in this case the m
point at the border af33 — 100 m is specified

L.A.equiv. of the train = 40,91 + 9,82 1g 20 + 0¥B0 + 10 lg 6 — 10 Ig 0,13*100 = 55,4 dBA.
Conclusion:
According to calculations, in the preportal territory the expected noise level of L.A.3kB.

day/night = 55,4/55,4 DBA at distance of 100 m (SZZ border) that corresponds standard ITJ1Y .3kB.
day/night = 70/60 DBA.

MEASURES for the decrease of the noise level

I'ZTP L.Aequiv. and LA.max. for the noise (dBA) for the premises

Purpose of the premise, I'JIP.day/night
normative source equiv. max.
Apartments, recreation establishments, boardingd®aH 3077-84J16H 5.2.4-1-94] | 40/30| 55/45
Hotel rooms, hostel roomsiji 3077-8415H b.2.4-1-94 45/35| 60/50
Administrative buildings JjbH 5.2.4-1-94 50/ - -/-
Rooms of the cafes, restaurants, dining-roorAs3p77-841H b.2.4-1-94 55/ - 0/-
Rooms of the shopsifi 3077-84;15H b.2.4-1-94 60/ - 75/ -

GDR of noise in rooms are established under candif ensuring standard ventilation of
premises, that is at open window leaves, transaarspw shutters of windows [CH 3077-84].

Standard L.A.equiv.d/ Exceed of the dL.A.of L.A.equiv.d
Room ; n the /n
L.A.equi.d/n standard .
window
Apartments 40/ 30 55,4 / 55,4 +15,4 /+25,4 30 2234

At construction of new houses about the Beskydeyrnuse of double-glazed windows with dL..of the
window sound insulation not less than 30 DBA isoramended. Use of noise protective windows
provides standard noise level in rooms.

Specifications of an acoustic situation in theterritory and detailed development of concr ete

actions for reduction of the noise will be provided in appropriate sections of the construction
project of new houses (in need of such construction).
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2.16 Impact of the THERMAL POLLUTANTS, ULTRASOUND,
ELECTROMAGNETIC AND IONIZATION RADIATION

Grounding

As protective measures from defeat by an electnicent at violation of isolation of electric
networks protective grounding is applied. The nekwvof grounding of the tunnel is connected to
grounding devices of feeding substations a stei@l st 40x4 mm.

Grounding of each cable arm and cases of lampsaderto the grounding highway. Grounding of
the certain consumers located in the tunnel, isentgdmeans of zero protective veins of feedingesabl
On transformer substation the device of individgabunding is provided. The general transitional
resistance of a network of the nulling, measurethenplaces most remote from grounding conductors,
shouldn't exceed 4 Ohm.

2.16.1 Natural and calculated evaluations of theaich of physical factors

Natural and calculated evaluations of the impagdiofsical factor are not necessary.
2.16.2. SUITABILITY of the physical impacts for thecation of the object

2.16.2.1 Restrictions of the designed activity drygical conditions of PS
There are no restrictions of the designed actiettyphysical conditions of PS that is behind existeof
sources out of standard influences of thermal eamss ultrasound, electromagnetic and ionizing
radiation.

2.16.2.2 Necessary engineering preparation of tegitory on PS conditions
Additional engineering preparation of the territanry physical conditions of PS isn't necessary.

2.17 Geological environment

General characteristic of basic elements of théoggoenvironment

The tunnel is designed in the territory of Eastpa#inians. It is a zone of the Alpine folding, in
particular — east spur alpide of the European Medihean in which formation played a role the big
horizontal moving which complicated primary foldédrms and have predetermined their modern
integumentary form. For definition of tectonic deymment on a Pre-Cainozoic cut it is not enougladat
but it is possible to consider that the folded aswlappy structure, characteristic for the modern
Carpathians, is inherent also in a Pre-Cainozdic cu

The considered area according to «The scheme ¢bniecdivision into districts of East
Carpathians» belongs to the Krosnensky zone of dflaign folded area. According to classification
“Geological map of Ukraine. The scale 1:1 000 00h¢é scheme structural tectonic division”) the area
belongs to the external (flysch) Carpathians thpirid folded construction. External Carpathiansns a
area of the late Alpine geosyncline which actividyeloped at the end of Yura, in chalk and a paeeg
and passed the stage in a Miocene. In modern gteuthis geosyncline is expressed by flysch covers
which are independent structural units (structtaaial zones) as they separate one from anothealg
slopes (in particular, large Krosnensky).

Integumentary and radical breeds take part in dogeal cut to depth of 132,0 m. An essential
role Cainozoic deposits in capacity play some thadaneters; on a considered site flishevy depobis
paleogene have dominating value.
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According to «The scheme of division into districfs cover» is the A-1 area - the Mountain
Carpathians. Not dismembered alluvial-delluvial al{s of a neopleistocene and the top pleistocene
(edPllI-H) of adjournment are integumentary. Defsare developed in the form of the narrow stretche
strips and shapeless spots on rather flat wateratpridges and separate humps. Are presented/ loam
and sand and loamy educations with inclusion ofusleed stone material is more rare than blocks.
Capacity of 1-5 m, in some cases, in the bottosiages to 10 m.

Under Pleistocene deposits there lie breeds oflmoc2ne (the top paleogene - P3krl - a flysch
formation of krosnensky suite. The Krosnensky suaiteugh rhythmic grey flysch with the subordinated
layers of argillites and siltstone, packs of al&ion of sandstones, is more rare some slates s®aes
fine-grained and siltstones are bluish-gray, wittmerous streaks of calcite, folded; argillites dagk
gray to the black. The general capacity of depasit&rosnensky suite to 1000 m. The capacity of
thickness increases in the southwest direction.

Along the depth of the survey the following engimeg and geological elements were specified:

Characteristics of the engineering and geologieathent (EGE

| Ne EGE

Antropogenic soil. Rubble with the sandy claigfilup to 20 %.
la | Top soll

Sandy clay with the layers of sandy silt, crushee and land waste from 20 to 40%, of
hard and semi-hard consistency, with the layetarad waste and sandy clay at the foot

Sandy clay with the layers of sand silt, crushedstand land waste from 20 to 40%,

22 mainly of hard consistency

4 | Argillite and siltstone layers, massif, fracturedrd, with the layers of sandstone, soft

Argillite and siltstone layers, semi-fracturedtloé middle strength, with the layers of
sandstone, soft

Argillite and siltstone layers, mouldy, highly asemi-fractured, of low strength, with
the layers of sandstone, soft

4a
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5 | Sandstone massif, hard, with the layers of aeglland siltstone, unsoften

Fractured sandstone, of the middle strength, vighlayers of argillites and siltstone,

oa unsoften

Highly fractured sandstone, of low and middle sitbnwith the layers of argillites and

56 siltstone, nonsoften

According to the appendix ©Hull 1.02.07-87 “Engineering researches for constrattib] —
the territory of researches belongs to 3 categafieemplexity of engineering and geological coiufis.
The category of soil on difficulty of their develoent is accepted according to TablglBH 2.2-1-99
[14] and provided in the table of indicators of pitgl and mechanical characteristics of soil (thieiwe
appendix 5 «The scientific and technical reportresults of complex engineering researches», exeécute
GP «The Kiev institute of engineering researchektha researches "Energoproekt”, 2012).
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Dangerous geological processes.

The region of the Carpathians and respectivedyf@im of construction of the tunnel belongs to
seismic dangerous areas. Seismicity of the teyribbiprojected construction makes on a scale MSK-64
points.

From modern physical and geological processes laghenomena in researches collapses anc
taluses of breeds are noted. Collapses are widssmehe structural and tectonic zones most liied
dismembered by an erosion. Emergence of collagseaused, as a rule, by a considerable precipitatio
in the form of a rain and snow, and also powerfinds. Also erosive processes (gullies, ravineshaals
of integumentary deposits) on slopes are obselfwridiing ravines nowanepuoansl. Small numerous
gullies are formed in storm rains. At visual survafythe territory of projected building of obvious
manifestations of the sliding processes it is matealed. However, on gentle slopes (10-20 °) at
consistence change owing to moistening by rainthaded snow of thickness of clay masses, and &lso a
the cutting of the slopes there can be the sligimgesses. As a rule, foldings in a cut have ahsoedt
bias therefore landslides are more probable indinetion.

During the winter period there is a probabilityasf insignificant descent of avalanches. In high
waters there is an undermining of coast of thersivwater in a high water rises by 3-4 m.

CONCLUSIONS AND RECCOMENDATIONS

1. Results of complex engineering and geologicseaeches on the route of projected construction
of the Beskyd double-track railway tunnel of theolkzwailway are given in the Scientific and techhica
report on results of complex engineering researchms design stage justification «working
documentation».

2. In the geomorphological relation the territagnsidered in the present report is in limits @& th
Krosnensky zone of the Ukrainian Carpathians.

3. In a geological structure an essential role @aoic deposits in capacity play some thousand
meters; on a considered site flysch deposits @l@gene have dominating value.

As a whole, character of the soil on a cut and eptld is reflected in engineering and geological
cuts, and their description is provided in symtiolthem.

4. In the territory of researches the water-bearmgizon, the horizon in alluvial-delluvial
integumentary deposits and a water-bearing complexdical paleogene deposits is met.

The water-bearing horizon in alluvial-delluvial topopleystotsene and modern deposits (EDPIII-
H) - the water-bearing horizon first from a surfatbe horizon is dated to loam educations. Distriu
sporadic. A food of the water-bearing horizon igrieal out generally at the expense of an atmospheri
precipitation, unloading — down on slopes.

The water-bearing complex in paleogene flysch dépas dated for tectonic cracks in breeds.
Waters non-pressure and pressure head (to 30 rfgod\ of a water-bearing complex in top flysch is
carried out by the filtration of an atmospheric gypéation, unloading - in valleys of the riversdan
streams. Level of a water-bearing complex the chabig.

Extent of aggressive influence of underground veatar a design from concrete and reinforced
concrete, laying and plaster solutions, metal dhesifittings of ferro-concrete designs is givenahble 1.
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5. According to/IBH B. 1.1 - 12:2006 “Construction at the seismic arebllaaine” seismicity of
the territory of researches make on scale MSK{6d &nnex B tdlbH) according to the card@-2004-
S - 8 points with the period of repeatability oincassions once in 5000 years (probability of excdss
seismic intensity within 50 years - 1 %).

According to table 1.JI6H B.1.1-12:2006 category of soil on seismic propelisds

6. From modern physical and geological processdgla phenomena in researches collapses anc
taluses of breeds are noted. Also erosive procemse®bserved. At visual survey of the territory of
projected building of obvious manifestations of #ieing processes it is not revealed. During thetev
period there is a probability of an insignificanésdent of avalanches. In high waters there is an
undermining of coast of the rivers, water in a higiter rises by 3-4 m.

7. Within a geological cut of a site of research@®ngineering and geological elements, indicators
of their physical and mechanical properties — endbpendix 5 are allocated.

8. The body of the tunnel passes in radical breé#sosnensky suite of a paleogene non-uniform on
physical and mechanical properties. At a tunnelidgi on separate sites can be met both the desitroye
zones, and sites with the increased durabilityodf(guartz sandstones).

It is necessary to provide the following actionsgootection of constructions:

- at highway construction by open way and inseftsootals on a surface of slopes it is necessary to
provide actions for an exception of shifts of integentary loamy educations and block shifts of radic
breeds at higmonpeskax and dredging of soil. It is necessary to obseeghriology sectiomoape3ok
slopes, installation of the advancing and holdiogstructions against landslide provided with orgedi
drainage and storm systems for interception ofaserfand underground water, arriving in bordersdef t
territory mastered by construction. Carrying outodgtic and hydro-geological monitoring is
recommended.

- at portal and tunnel construction in the maskifadical breeds of the most difficult there wik la
driving: a) the thicknesses, the being characterized rarseture, and the lowered durabilig);, tectonic
zones within which thickness stronglyemunosara, is shattered, in separate placésoanena. For an
exception of inrushes and collapses of breedsiaogss of a driving, fastening of a roof and turwalls
is recommended.

9. On set of natural and technogenic, geomorphcdbgengineering and geological and hydro-
geological factors the site of works belongs toltheategory of complexity.

2.18 WATER ENVIRONMENT

In a above tunnel part of ridge, on east sloperithex Oporets, and on the western — the Vicha
river originates. These small rivers eat generatigospheric and flood waters, and also ground watier
the alluvial-delluvial water-bearing horizon.

For branch of existing streams on East portal tgept provided the closed system of pipes and
wells. Lengthening of drainage pipes are accepteth fthe reinforced concrete blocks in the size
125001500 (h) and 208R000 (h). Water is dumped in an existing waterway.

Water is dumped in the closed part of the bed efriber Vecha which will be constructed for
construction.

Violations of hydrological and hydro-geological aareters of water objects and territories in a
zone of influence of planned activity, influence surface and underground water of specific politin
substances which arrive on water Wednesday whenpithgmsewage and filtration leaks, it is not
expected.
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2.19 Influences of planned activity on a condition

SURFACE WATER

For collecting and assignment of an atmosphericipitation from a front slope of East portal
the project provided monolithic reinforced concreetgy by section 3800 (h) with water dumping in an
existing waterway.

For collecting and water assignment from the &iiamd a underlining drainage on the Western
portal the project provided the closed system pégpiand wells.

For collecting and assignment of an atmosphericipitation from a front slope of the Western
portal the project provided monolithic reinforcedncrete tray by section 30800 (h) with water
dumping in existing tunnel and further in drainagieay located along projected Ry.

Calculation of rain waters is executed in complea@onstruction Norms and Regulations of
2.04.03-85 items 2.11-2.18. Proceeding from aesattht consumption of rain waters the section of
drainage trays is picked up. Settlement filling apeed in trays correspond Construction Norms and
Regulations. The section of water throughput pipe&£ast and Western portals is accepted on the basi
of hydrological data according to the specificatofrthe Customer.

Ground and production water is taken away, at @rdyifrom the Western portal of the tunnel
flows in the clearing complex located on a buildsig of the Western portal.

From East portal of the tunnel water drainage feoface to the clearing complex, located on a
building site of East portal is carried out on thainage @1084,5«m pipeline by means of the pump
ITHC 60-132.

During carrying out construction works the followisanitary-engineering systems are provided:

- fire and technological water supply (engineemegworks of East and Western building sites);

- drinking water supply (imported water);

- economic and household sewerage;

- rain sewerage.

In the project use clearing a construction of ka@ters of the PolisBPR SYSTEM SWOK-100
form — a separator of oil products of productivafyl00 p/a with a settler is provided. Main comelsét:
settler, separation chamber, cartridge, systenutoinaatic blockade, selection system and ventilation

Separators of JPR SYSTEM are made according to srofnfPN EN 858 and PN N 1852 that
proves to be true existence of the European aatéiof quality, and also existence of the conoluso
the state sanitary-and-epidemiologic examinatiomM@iZ of Ukraine from 23.08.11 of No. 05.03.02-
03/85664.

The separator can be used as the independent esptigor local cleaning of drains before
dumping.

Exponents of cleaning of drains

Index Units Exiting from the separator
Weighted products Mmr/ 10-12
Oil products Mmr/ 0,3

Also the project provided the device of tiieatment facilities of the economic and household
sewerage 9K O-19. Installations are intended for purification ofoeomic and household sewage of
objects of all-economic appointment, such as sai@atand rest houses, hotels, boarding houses,
comprehensive schools, office buildings, housesom type and other similar objects to indicatars a
which the cleared water can be trained in soila(idrainage well or a drainage trench) or to dumgp in
reservoir under condition of use of the block ofitéey treatment and disinfecting.
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Way of cleaning:

In installation of sewage treatment of "EKO" twoywseof cleaning are applied: the mechanical,
the biological.

Mechanical cleaning represents removal from sewafgpollution which are in water in not
dissolved look.

Large volume of primary settler, with duration ¢dys of sewage till 24 o'clock, provides uniform
movement of sewage (averaging), allows to avoidtdlation of volumes of sewage at a stage of
biological cleaning, and also provides possibibfyremoval of the stabilized deposit through theglo
periods (till 1-2 years) during convenient time.

As a result of mechanical cleaning is removed te660% of mineral pollution, and BPK
decreases for 30 %.

Biological cleaning is a destruction of an orgatoaenponent of sewage by microorganisms.
Process of biological cleaning carries out difficedmmunity of microorganisms

- bacteria, protozoa, a number of the highest miganisms - in aerobic conditions (at existence
in cleared water of the dissolved oxygen). Micr@migms are cultivated in active silt or a biofilm.
Pollution of sewage are the power supply at whisé they receive all necessary for their life - gger
and a material for a constructive exchange (restoraf breaking-up substances of a cage, a biomas:
gain) for microorganisms.

Necessary level of concentration of oxygen is suggoat the expense of supply of the
compressed air from compressors thanks to whaepsoproceeds in the environment rich with oxygen,
i.e. favorable for activity of the aerobic microargsms oxidizing organic pollution.

Any chemical reactants it is not used. Water oexahis transparent also flavorless.
INSTALLATION includes 3 functional compartments:

- primary settler;

- activator (denitrifier and nitrifier);

- secondary settler.

Primary settler is intended for mechanical cleanaiga drain of not dissolved impurity by
gravitational division, and also is the store gbexdluous silt. The activator is intended for ostida of
arriving organic chemistry and ammonium salts in aksichesky zone - a nitrifier, and also for
elimination of the nitrate salts which were forntbds in an anoksichesky zone - a denitrifier.

The secondary settler is intended for separatigdghetleared water from silt and includes calming
partitions, an outflow trenchpmudtsr for recirculation active and removals of superfissilt.

Active silt from a settling zone with the helpnmudra comes back to a denitrifier. Simultaneous
intake of sewage and returnable active silt pravitheir good mixture, and it in turn leads to efifex
withdrawal of pollution.

The superfluous silt which was formed in the cowgeiological cleaning periodically is taken
away from a secondary settler in primary settlet mmther in process of accumulation is removedhgy
special car and is taken out on utilization on apeg platforms of treatment facilities.

Supply of the compressed air in installation igiearout by the compressor placed in the special
container close with installation through throtjietes of the air distributor and air pipes, fixectlips on
tank walls. For air dispersion in the activator #ezFator executed from polypropylene and equippiga w
a rubber membrane are used.

EKO-19 has capacity (an expense of drains) 19 miéfohber of served conditional inhabitants —
125 persons.
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The noise level measured on the distance of 1 m fre working compressor, doesn't exceed 55
dB.

Standards of polluting substances are acceptedRuies of safety the ground waters from the
pollution of the backflow water", approved by tlesolution of the Cabinet of Ukraine from 25.03.99. N
465, San PIN No. 4630-88 «Health regulations andnsoof protection of a surface water from
pollution», also are submitted in the table.

Table
Ne | Index Units KoHuenTpauus 3arps3HeHui
Pos
. After the |Effect of the Effect of Standard
Primary assembly| cleaning % After the the
waste secondary cleaning
. 5 .
water cleaning % lcor the Requwemﬁn
through th social ;[/iatatoof tthe(
filter environrrwmpr
1 [Temperature °C 10-20 - - - - - +3
2 PH 6,5-8,5| 6,5-8,5 - 6,5-8,5 - - 6,5-8,5
3 |Weighted M/ 433 15 96,5 2 99,5 15 |[+0,25ur/n
materials
4 |BIIK5 mr/n 500 15 97 3 99,4 15 3
5 [XIIK mr/n 600 80 86,7 15 97,5 80 15
6 |Nitrogen of the | mr/n 53 2 96,2 2
ammonium salts
7 |Nitrates mr/n - - - 45 - - 45
8 |Nitrates mr/n - - - 3,3 - - 3,3
9 |Phosphates mr/o 22 - - 3,5 84 - 3,5
10 |Chlorides mr/n 60 - - 350 - - 350
11 |CIIAB M/ 16 - - 0,5 97 - -

If after installation disinfecting is if necessaapplied, in water after cleaning indicators of
BACTERIOLOGICAL pollution are normalized:

- coliphages - no more than 1000 BUO in 1 litewater;

- lacto-positive intestinal sticks (LKP) - no mdhan 1000 in 1 | of water;

- viable eggs of helmints - shouldn't be contaimed liter of water.

2.20 Additional estimates of influences on a sefasa water

The territory doesn't border on the sea. Enginggymotection of coastal territories isn't necessary

2.21 Impact of the designed activity of the condition of the
UNDERGROUND WATERS

Hydro-geological conditions. In the territory of researches the water-beahiogzon in alluvial-
delluvial integument deposits and a water-bearomgpex in radical paleogene deposits is met.

The water-bearing horizon in alluvial-delluvial tBfeistocene and modern deposits (EDPIII-H)
- the water-bearing horizon first from a surfacéneThorizon is dated to clay deposits. Distribution
sporadic, generally on the raised and lowered .siwaters hydrocarbonate calcium, chloride-
hydrocarbonate calcium, sodium-calcium, with a maheation of 0,5-1,0 g/dm3. A food of the water-
bearing horizon is carried out generally at theemge of an atmospheric precipitation, unloading@wrd
on slopes.
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The water-bearing complex in paleogene deposisiilys dated for tectonic cracks in breeds.
Waters flow-free and pressure head (to 30 m). Wdigdrocarbonate calcium, hydrocarbonate sodium-
calcium, with a mineralization from 0,2 g/dm3 tB@/dm3. A food of a water-bearing complex in
subsurface flysch is carried out by an infiltratmiran atmospheric precipitation, unloading - itlexs of
the rivers and streams. Level of a water-bearingptex the changeable. So in a well N@. # the
course of drilling level of underground waters apth of 12,4 m was fixed, and at achievement oftdep
of drilling of 57,8 m there was a complete wates@abption and underground waters and flushing liquid
Complete and average water absorption was obsanadh other wells (112, 14I1). In a well 3 level of
underground waters is fixed on depth of 8,0 m.libglwas carried out in heavy rains. It was in § da
noted having self-given vent to waters from a well.

Possible water inflow to the tunnel proves to e talso results of the previous skilled forcings
in a well 03b. The maximum inflow of water accomlito calculations made 4800 I/hours in a range of
depths 65,2 to 69,0 m (absolute marks of 770,74547d), and in the range of 0,0-73,0 m — 6200 Ifeou
(absolute marks 766,74 — 839,74 m).

Movement of underground waters in fractured robkgeds is characterized by a number of
features among which it should be noted effectaiflbde porosity, filtration anisotropy, existencean
layer of different (massif) of impenetrable borddimits of heterogeneity, etc. The effect of daubl
porosity is connected with existence of large csaaid emptiness.

According toCHuIT 2.03.11-85 underground waters are weakly aggresaocording to
the content of aggressive carbonic acid in relatmooncrete with brand on water tightness of W4.
According to the content of sulfates of water nagr@gsive in relation to concrete with brand on
water tightness of W4. According to the contentcbforides on fittings of reinforced-concrete
designs - nonaggressive at continuous immersionaklye aggressive at periodic wetting
(aggression degree on concrete with brand on waglemess of W4).

2.22 Measures for the prevention and decreasdtkeafitpact on the environment
East portal:

For branch of existing streams by the project doserl system of pipes and wells is provided.
Water is dumped in an existing waterway.

For collecting and assignment of an atmosphericipitation from a front slope of East portal the
project provided monolithic reinforced concreteytvath water dumping in an existing waterway.

Western portal:

For collecting and water assignment from the turamel the underlining drainage on the Western
portal the project provided the closed system pégpiand wells.

Water is dumped in the closed part of the bed efriher Vecha which will be constructed for
construction. For collecting and assignment of amoapheric precipitation from a front slope of the
Western portal the project provided monolithic feined concrete tray with water dumping in existing
tunnel and further in drainage tray located alorajgeted railway.

Operation of object doesn't provide deterioratibwaters.

Violations of a hydrodynamic mode, exhaustion gdesticial and underground water resources,
degradation of groups of water organisms isn't eapg.

2.23 Soils
In the geomorphologic relation the considered tnyiis in limits of the Krosnensky zone of the
Ukrainian Carpathians.
Integument and radical breeds take part in a gezdbgut to depth of 132,0 m. An essential role
Cainozoic deposits in capacity play some thousaeters; on a considered site flysch deposits of a
paleogene have dominating value.
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Not dismembered alluvial-delluvial deposits of apleistocene and the top Pleistocene (edPlll-
H) of adjournment are integument. Deposits are ldgeel in the form of the narrow stretched stripd an
shapeless spots on rather flat water separatesrigigg separate humps. Are presented loamy and sanc
clay educations with inclusion of the crushed storaerial is more rare than blocks. Capacity of ;5
in some cases, in the bottom of slopes to 10 m.

Under Pleistocene deposits there lie breeds oflmo&&ne (the top paleogene - P3krl - a flysch
formation of Krosnensky suite. The Krosnensky suitis the loamy grey flysch with the subordinated
layers of argillites and siltstones, packs of al&ion of sandstones, is more rare some slatesls&ares
fine-grained and siltstone are bluish-gray, witmewous streaks of calcite; argillites are dark goathe
black. The general capacity of deposits of Kroskensuite to 1000 m. The capacity of thickness
increases in the southwest direction.

East portal:

Soil doesn't belong to the especially valuabler@&sults of researches of soil on sites brown wood
of the middle depth, middle crushed soil is widesgron the alluvial-delluvial of the CarpathiarsHaof
a moderate and cool belt which according to theeraature list of soil of Ukraine and scales of sbi
the Lvov area belong to 1810 agricultural production group of soil. The amser pays losses to land
users.

Western portal
Soil doesn't belong to the especially valuable:

- brown mountain and wood superficial clay soil @éhaccording to the nomenclature list of saill
of Ukraine belong to 198to agricultural production group of soil;

- brown mountain and wood superficial hard clay, gpoup 19&:;

- brown mountain and wood superficial soil, of theldle clay 198 recreation centers.

The customer pays losses to land users.

The project provides arrangement of dumps for #oaeated soil at a tunnel driving.
The design volume of dumps of soil makes:
On East portal — 172,1 thousand m3 of soil; olMilesstern portal — 42,8 thousand m3 of soil.

The backfill of the soils on thieast portal is provided in 2 stages:

1 stage:
- backfill of the soil is made to a mark 775,0. idety of soil to a dump is carried out by tunnel

dump trucks of MOAZ on an access road from a bogdsite, with its gradual elimination. Road plates
are dismantled by the crane, taken out and star#tkibuilding site territory.

- the backfill is made by the pneumatic bulldoz=p@acity of 240 h.p.) with soil consolidation by
skating rinks (weight 2§ layers 0,2&. Factor of consolidation 0,95. Planning of theps® is made by
the excavator.

- bosoms for the gabions are filled up with sandy lsyers of 0,25m. Soil consolidation in the
constrained conditions is made by small-sized m@shas. Factor of consolidation 0,95.

2 stage:

- the backfill of the soil is made from a mark 7%, the mark 785,0. Delivery of soil to a dump
is carried out by tunnel dump trucks of MOAZ.

- during the measuring of the backfill and theiragsof the horizon of works, road building with
use of the plates dismantled at the first stagaiised out.

- the backfill is made by the pneumatic bulldozEp@city of 240 h.p.) with soil consolidation by
skating rinks (weight 25 layers 0,2&. Factor of consolidation 0,95. Planning of sloemade by the
excavator.
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Works on the backfill of the soil on the Westermrtpbis provided to be made in the following
sequence:

The soil developed at a driving of the tunnel,eivetred by dump trucks loading capacityr2td
the dump territory, is unloaded, moves the bullddqzapacity of 240 h.p.), are leveled by the layars
0,25 m and condensed with skating rinks on pneuraestfweight 25t), at a driving of 16 times on one
trace. Factor of consolidation 0,95. Planning opsk is made by the excavator.

Bosoms behind the gabions are filled with sandy lagers of 0,25m. Soil consolidation in the
constrained conditions is made by small-sized meshzs.

Prior to the beginning of the construction works tiee construction of a gabion protecting wall
the following works must be made:

- branch of a surface water from a platform is arged;

- access roads are arranged;

- ways of movement of mechanisms, places of warghgof a stone and gabion designs are
designated, the assembly equipment and adaptagipnspared;

- gabion designs, geotextile and stone in necesgaytity are delivered;

- geodetic breakdown of axes according to the ptagemade.

Works on a construction of the gabion protectind) wmalude such technological operations:

- development of soil under the gabion protectiradiw

- geotextiles laying (density of 250 g/sg.m);

- the basis device from the mattresses (Renauasaés);

- construction of the 2nd and the subsequent rahagyabion protecting wall;

Works on a construction of the gabion protectingl ws provided to make in the following
sequence:

1 stage of works

Device of the temporary road for work of constractiequipment and stone warehousing.
Development of a trench by the excavator, undedéwce of a protecting wall froma6uonos is made.
Planning of a bottom of a trench under the devica protecting wall is made. Laying of the firsyda
rabuonoB begins with sites with the most lowered marks bperimeter of a site of building, but taking
into account the free spaces provided for the @ewictemporary roads, warehousing of materials, and
also the technological spaces necessary for oparaficars and mechanisms. The geotextile is cdvere
on all area of internal installation of gabion dwpuastions. The first row of a protecting wall from
radbuonos iS formed by gabion mattresses of Renault of fgctoroduction. Their assembly and
installation is made. Mattresses of Renault shd@dgroperly created and established, accordingdo t
instruction of assembly of gabion designs. The Shvth already filled and earlier established medges
of Renault is made. Filling of mattresses of Renaith a stone (M 600 and above) manually is cdrrie
out. Giving and stone loading in a bochguona is possible for organizing in the mechanized wath w
the subsequent its formation manually directlyraduone. The quantity of a stone in fillech6uone
should exceed the top bordet®uona on 3-5 see. After leveling of a stone the covemimans of a
knitting wire becomes attached.

2 stage of works

The second and each subsequent number of the gabmtecting wall is formed of the
prefabricated gabion boxes. Their assembly andliatbn is made. Boxes should be properly created
and established to gabions, according to the iostmu of assembly of the gabion constructions. The
sheaf with already filled and earlier establishedign boxes is made. Filling of the gabion boxeth wi
the quarry stone (M 600 and above) manually isedwut. For once fill only a half of the gabionxda
the size, and then gabion is fixed in the middla dbrizontal sheaf over a stone layer then fél skecond
half of the gabion box. The gabion boxes are comte@mong themselves, forming the gabion
construction. The covers of the gabions are necgd$sadrawing densely to forward sides and at the
same time to tie with a wire.

48



2.24 Vibration impact

Vibrating influence of projected object exists.

All projected constructions influences of the railwgetting to a zone — are calculated on
temporary loading from a rolling stock of CK. Akesigns for which influence of wheel loading both do
construction is possible and for operation — ateutated on the concentrated wheel loading of HK. A
loading class K, factors of reliability on loadingzchemes of the appendix of loading — were acceptec
according tg1bH B. 2.3-14:2006 «Transport constructions. Bridgespds. Designing rules».

The applied modular standard beams and sectionsquére reinforced-concrete pipes are
checked on bearing ability on possibility of perii@p of settlement loadings in these engineering an
geological conditions. Qualitative and quantitatiparameters of vibrating influences and degree of
danger are considered in the project.
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2.25 Flora and fauna, wildlife areas
The design site is generally covered with the woeth a molded surface, on east slope the
coniferous — a fir-tree and a fir, and on the westtope deciduous — a beech. It is possible & $imall
haying grounds and meadows in the woods. Natuogkesl are abrupt, in most cases a slope corner fron
25 ° to 40 °. The characteristic dominating floreina and ecosystems: trees growing on a sitehwhic
don't get under a building spot, should be kept.

2.26 Influences of planned activity on the conditad the environment
The list of influences (including mediated): aidlpoons by emissions of NO2 harmful to plants.
Technogenic climate changes and a microclimateaagent. Noise and other physical factors don't
influence negatively on the environment. At the enge of operation of this projected object it is
impossible emergence of climatic conditions whiskist distribution of harmful types of fauna antdl.
Restrictions of the designed activity behind theiemment conditions are absent.

2.27 Estimates of retrospective, existing and gitonditions of the environment

under the background and standard indicators

The structure of vegetative groups and specifieetsais enriched at the expense of compensatory
plantings. The fauna remains without changes. Regie of vegetation to diseases is typical for the
Carpathians.

Forest and cultural activity was carried out, thame productivity of vegetative groups was
estimated.

The east portal - wood plantings of Slavskoe SHS@las".

The west portal - wood plantings of Top Volovetskoestry.

According to a conclusion to the materials of camation of the location of the land lot the
management of forestry doesn't object under a tiondbf:

- indemnification to forestry;

- cutting down of wood is made after the approvedeguatoand receiving the corresponding

permissions.

2.28 Objects of natural and reserved fund (NRF)

There are objects of NRF in zones of influenceplafned activity: Slavskoe SE "Galselles" and
SE «Volovetskoe forestry».

Land, water and air ways of migration of animal®ssr the land lot. According to the
technological task of STEA «Lvov railway» the pj@rovides the device round portals of roundabout
paths (on abrupt sites — ladders). In the protetedory buildings of protection and a constroatiof a
special purpose are placed. On perimeter the groteand precautionary signs is established.

2.29 MEASURES for the protection of the environment

Prevention to exhaustion and degradation of fleracarried out by compensatory plantings.
Influence on fauna is absent. Engineering prepavadf the territory on conditions of the environrhen
can provide a biological recultivation of a buildisite and compensatory plantings.

In the project performance of the recultivatiortiod land lots and a territory accomplishment (see
project volume 2) is provided.

For prevention of destruction of the soil by th@jpct strengthening of slopes and portals by
monolithic concrete, the device of retaining wadisd crops of herbs on top of retusacemku is
provided. The project provided grass crops on nefatrsinike over periportal zones of the tunnel.
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2.30Evaluation of the impact of the designed activity

on the social environment (SE)
Evaluation of the impact of the designed activity
on the social environment (SE)

For the purpose of improvement of railway traffetlween Eastern and Western Europe via the
existing Beskyd railway tunnel located on the 5tet€ international transport corridor on a site of
Beskyd — Skotarskoe construction of the new tweeptable tunnel is provided.

The new tunnel will replace the old existing sintphe tunnel constructed in 1886The
existing Beskyd tunnel will be maintained duringanstruction while the new tunnel won't be plaged
operation, and should serve as the rescue tunmielgdoperation of the new tunnel. Therefore duratig
works on construction of the tunnel the construalaunity is provided and the minimum impact on the
existing tunnel is had.

The strategic importance “The project of introdactiof high-speed movement of passenger
trains on the railways of Ukraine”, according te tbrder of the Cabinet of Ukraine from 11.03.098 No
of 263-R “About coordination of the location of tlzend lots”, caused of construction of the new &inn

2.31The modern and future characteristic of the maaia$o
conditions of accommodation of local population

in a zone of influences of planned activity
In a zone of influences of planned activity of tbecupied places isn't present, except several
militarized posts of protection, military barracksd small constructions for railroad workers arothmel
periportal sites of the tunnel.

2.32 Estimates of positive and negative influences
planned activity on social conditions of activitydasatisfaction of requirements of

local population, including its employment
The projected object provides improvement of rajweaffic between Eastern and Western
Europe.

2.33 Estimates of influences of the designed adgtom recreation zones
Estimates of influences of the designed activityzones of a recreation don't exceed the relevant
sanitary standards for such zones, in particuBaPalk.Mr.

2.34 Forecast of influences of projected industaallities (I andIl a danger class

onI"CII 173-96) on a state of health the population
Industrial facilitiesl andIl a danger class drCIT 173-96 weren't projected.

2.35 MEASURES for the society protection
The main action for prevention of deterioratiorconditions of activity of local population and its
health are providing with the project of levelsmffuences which are much lower than sanitary shechsl

51



2.35.1 Accounting of the public interests

The consumeof the designed activity provides (1.6...IIBH A.2.2-1-2003):
- informing of the population on carrying out disaossof planned activity;
- project discussion (the width is defined by scaliesxpected influences);
- granting design materials of the public accordmthe Declaration of intent.

Scales of expected negative influenaafsconstruction are very insignificant and also @amuch lower
than sanitary standards.

Informing of the population is carried out in masedia.
Benefits of the public from the realization of thesigned activity — is the improvement of
railway traffic between Eastern and Western Europe.

The project «Construction of the Beskyd tunneldaseloped on the basis of a design assignment
on object: «Construction of the Beskyd tunnel», rappd by the Chief engineer os STEA «Lvov
railway» on 15.07.2011.

2.36 Evaluation of the impact of the designed activity

on the technogenic environment (TE)

The new double-track tunnel located on the 5th €irternational transport corridor on a
site of Beskyd — Skotarskoe will replace the olésgrg single-line tunnel constructed in 1886.

The existing Beskyd tunnel will be maintained dgyriall construction while the new tunnel
won't be placed in operation, and should servehasréscue tunnel during operation of the new
tunnel. Therefore it is essentially important dgriall works on construction of the tunnel to
provide constructional unity and to have the minmmumpact on the existing tunnel. This
circumstance is considered by appropriate sectdrbis project.

2.37 Negative influences of the designed activityfl& condition
On the construction of the East portal the conssnoof retaining walls in height from 340to
14,Qv, on the construction site of the West portal -ghefrom 3,0 to 13,0 m is provided.
The project is developed taking into account thistasg communications.
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2.38 Complex actions for providing
standard condition of the environment and its gafet
Carrying out of existing underground communicatiansording td’"CH requirements is the main
action for ensuring operational reliability and sgevation of technogenic objects.
The used equipment and materials are certificatédkraine.

2.39 Brief characteristics of the DESIGNED DECISI®N

Resource keeping measures
Storage and rational use of the water and energgaarcesare made by means of the use of the
accounting devices.

Protective designed measures in the territory
Technological and biological restoration of theitery of the construction site. Gardening of the
territory is provided according to the dendrologjigan.

2.40 Calculation results of specification of themamic

efficiency of the execution of the environment pation measures, if possible
On analogs the capital expenditure on the envirarirpeotection make 0,5-2, 35 % from the general
costs of construction.
Economic efficiency of implementation of the envineent protection actions is that thanks to their
application there is a possibility to consideratd@giluce negative influence, both on the populatol, on
environment.

2.41 COMPLEX EVALUATIONOof the impact of the environment on the designgdai
Restrictions of the designed activity on conditioofs the surrounding natural, social and
technogenic environment are absent.
The volume of engineering preparation of the teryitnecessary for observance of safety
conditions of the environment, standard also iviplex by the project.

2.42 COMPLEX EVALUATIONOof the impact of the designed object on the emwirent

- Noise and vibration during electric train passiAdl.projected constructions getting to a zone of
influence of the railway, are calculated on temppdaading from a rolling stock of CK. All
designs for which influence of wheel loading badh & construction is possible and for operation
— are calculated on the concentrated wheel loaafiiK.

- For protection of the tunnel against ground waserd removal of hydrostatic pressure the closed
waterproofing with dumping of drainage water in tivderlining drainage is provided. Branch of
an atmospheric precipitation and drainage watesm fthe upland party of retaining walls is
carried out with use of system of monolithic rentfed-concrete drainage trays.

- For branch of streams and the river Vicha use oflutay square reinforced-concrete pipes with
water dumping in monolithic wells is provided. Ai¢so monolithic reinforced-concrete rapid
flows and gutters.

- Territory accomplishment.

2.43 COMPLEX EVALUATIONOof the impact of the designed object on the emwirent
in case if the designed measures are executed
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At the expense of optimization of design decisi@ml realization of the designed complex of actions
the object practically won't carry out an adversHeet on environment.

2.44. Definition of degree of ecological risk odphed activity and influence on

conditions of activity of the person
Extent of influence of ecological risk of plannactivity and influence on conditions of activity tife
person the insignificant.

2.45. Assessment of risk of influence of the desthactivity
on the environment

2.45.1. Evaluation of the social risks of the deemjactivity
Considering that at operation of the projected dbjghere are no emissions of polluting
substances, calculation of an assessment of rigkaohed activity for pollution of atmospheric &n't
carried out.

The projected object is ecologically dangerarcording to item 16 «Construction of the airports,
railway junctions and stations, road service stejoiver and seaports, railway main and automobile
lines, undergrounds» additiorfato I'CH A.2.2 - 1-2003.

According to item 5.20 GSP 176-93 «A housing estaite necessary to separate from railway
lines a sanitary and protective zone the in width@ m from an axis of an extreme railway trackiem
condition of providing standard noise levels inaagjint objects and in the building territory.

At railway placement in dredging and at implemantabf special noise protection events the
sizes of a sanitary and protective zone are estaddli taking into account providing in the territofya
residential development of standard noise levelsjtds not less than 50 m. Thus not less tha®/b0f
the area of a sanitary and protective zone shaalfgldnted trees and shrubs.

Distance from borders of garden sites to an axignoéxtreme railway track it is necessary to
accept not less than 50 m at obligatory use ohtige protection gardening in width of 25-30 m trep
noise protection actions».

The projected object falls under sanitary clasaifan enc. 9 GSP 173-96 frostandardC33 of
100 m.

Operation of object doesn't provide formation ofnhfal substances in atmospheric @i.the
expense of optimization of design decisions at parfance of nature protection actions and sanitary
standards, the object practically won't carry out adverse effect on environment.

Risk of crisis changes of conditions of activitytbé population are absent.

Zones of influences of menacing factors on hedlth® population are absent.

Zones of influences of menacing factors on constafthe environment are absent.

Technical solutions on blowing and fire danger bk tstandard equipment concerning
prevention of development of failures and local@atof dangerous emissions are certain manufagfurin
plants and are certificated. Monitoring systemgoatic control, blocking, the alarm system andeoth
means of accident prevention of standard equipaentefined by manufacturing plants and certifidate

The organizational and technical actions prevenainfire in the tunnel in its operation are
provided the following:

- development of norms and fire safety regulationstructions about an order of the address
with fire substances and materials, about obseevah@ fire-prevention mode and actions of people a
fire emergence;

- manufacturing and application of evident propalgaon ensuring fire safety;

- development of actions for actions of workersgemgers of trains on a case of emergence of ¢
fire and the organization of evacuation of people;
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- main types, quantity, placement and service effite equipment;

- all evacuation ways should be designated by iegl@ccording to PB requirements;

- in underground constructions of the railway tunihés forbidden to smoke in the places not
equipped for these purposes, to burden the evacuatys (passes, cross passages), approachesrte mee
of communication and a firefighting, and also ttowal temporary warehousing in specified places of
various materials, stock and equipment, to mergdutiilled oils in drainage system. To portals fhee
entrance of fire trains, cars should be provided;

- the administration of service of operation shopiidvide quarterly survey of drainage system
of the tunnel and not allow accumulation in it carstible deposits.

2.46 Justifications of an optimality of the acceltemplex of design decisions on
criteria of providing
Requirements of the ecological and sanitary letysieare executed completely.
Operational reliability of objects of NTS is defthby manufacturing plants and are certificated.

2.47 Evaluation of the RESIDUAL EFFECTS of the desid activity
v Noise and vibration during the run of the trains
v' Drainage waters
Residual influences are admissible, as requirenddritse ecological and sanitary legislation are
executed completely.
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3. Evaluation of the influence on the Environmemtiag the construction

The technical plan of the tunnel construction isigieed according to the following references:

- the excavation of the tunnel is provided to belenfitom the East portal;

- the excavation of the tunnel is made by theidgland blasting method;

- the concreting of the permanent lining is prodide be made using the mobile forms.

The construction of the tunnel starts from the prajory period during which the installation of the
periportal site is made. At the portals it is po®d to construct the retaining walls, the perigdrtarow
pits are excavated, the leading piperoofs arelladtahe entering and the further excavation efpbrtal
borrow pits is made, the temporary buildings analstmictions are built, the out and on-site enginger
networks are assembled.

The duration of the preparatory period is specifadng into account the scope of works and makes
for the East portal — 3,5 months, for the Westalert5 months.

The concreting of the permanent lining is mader dfte tunnel excavation is finished.

The concreting of the permanent lining is mader dfte tunnel excavation is finished. Further the
complex of works for the permanent arrangementaden

3.1 Location and area of the construction sitesr ttharacteristics
The Beskyd Tunnel and the designing site are pladedg a railroad line which connects the
railway station Lavochnoe on the north-east oftthel and the railway station Volovets on the Beut
west of the tunnel. The intermediate railway stadiat both sides of the Beskyd tunnel are theostati
Beskyd on the north-east and the station Skotamskthe south-west of the tunnel. The tunnel and the
design site geographically represent a part of Baktainian) Carpathians. The Carpathians are a big
simmering mountain rid stretching between the C&epublic, Poland, Slovakia, Ukraine and Romania.
The new tunnel will replace the old existing sinljie tunnel constructed in 1886.
In the administrative relation it is situated a¢ thorder of two regions: the East portal — in Lvov
Region, the West portal — in Zakarpatye Region.

The existing Beskyd tunnel will be maintained dgrail construction while the new tunnel won't be
placed in operation, and should serve as the rasomel during operation of the new tunnel. Thereio
is essentially important during all works on tunbeilding to provide constructional unity and tovha
the minimum influence on the existing tunnel. Teilkumstance is considered by corresponding sextion
of the given project.

At the East portal it is provided to build the tesrgry construction site.

The construction site is intended to locate themygant and constructions for the supply of the
compressed air, electric power, water for the lotathnological and fire purposes during the tunnel
excavation works.

All constructions and materials from the factoriesuppliers are supplied by rail to the
construction site of the East portal of a tunnekrehthey are unloaded and stored. The cast coramdte
the solution are prepared using the designed ctanorxing machine located on the construction gite
the East portal of the tunnel.

Ha crpoitnnomanky 3amagHoro mopraja CTPOUTENIbHbIE KOHCTPYKIIMHM, MAaTepUaAlIbl U TEXHHKA
JOCTaBIISAIOTCS ¢ BOocTOUHOTO MopTana mo npoekTupyeMoi aBTOMOOMIIBHOM Jopore.

The excavated earth is provided to be stored afltihgp banks situated in the area of the East panizhl

around the village Skotarskoe on the distance af flkom the West portal. The filling of the dump tar
is made by impaction of the layers of 0,25m, dudegrifts by the roller of 25t.

The workers work in shifts.

The builders will be located at the main site.

The delivery of the builders to the place of resikeis provided by the railway transportation.
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The delivery from the place of residence to thenalportals is made by the automobile transport.
The twenty-four-hour operation is provided at tigeot.

According to the applicable normative documents specialized military emergency rescue
service during the excavation is provided.

In order to execute the assembly works for theesyst of the electric power supply and
ventilation equipment it is provided to engagegpecialized installers.

The works of the land development and the assepfltlye in-situ retaining walls at the East and
West portals are made in confined spaces (intersement of the railway transport in close proximity
of the area of works, the support of the contadivagk of the railway are to be transferred and
reassembled, the confined places of the storagleeofonstruction materials, the working sites wita
sharp broken ground).

Temporary buildings and constructions.
General layout.

The project of time building sites is executed ngkinto account adjoining territory, building and
existing engineering networks.

The prodrivings on building sites provide accessficd motor vehicles to all buildings and
constructions.

In connection with remoteness of the constructitsfsom the objects of building industry it is
provided to create the temporary constructionwitk the complex of constructions and arrangements
providing normal process of the construction irefaad on the surface.

The complex of time buildings and constructionsetaglace on two platforms:

1) the Preportal building site at East portal foe excavation of the tunnel.
2 ) the Preportal building site at West portaltfue excavation of the tunnel.

The complex of the temporary buildings and consioas is defined in the minimum sizes taking
into account the technology and the available a&pee in construction.

The sitting of the buildings and constructions &sd®& taking into account their technological
purpose, fire and sanitary norms.

The excavation of the tunnel and the constructidh@lining is provided from the East portal.

To guarantee the directive terms of constructiaquireng the assembly of the large amount of
concrete in the specified terms the uninterruptgubly of the concrete is provided.

The construction sites have the passages for thielgs. The construction of the turning circles is
provided. The exits are equipped with the gatesheave the guard stations.

The project provides the fence of the constructsite made of the corrugated steel sheet
following the measures for the safety movemenhefuehicles.

The water disposal is made by the surface methodyubke gutters along the trains with the
further disposal of the storm and melt waters fithwn territory through the gutters into the purifioa
facilities with the further disposal after the gization into the existing streams near the corsion
sites.

The surface of the construction site is made oktilel cast concrete based on the crushed stone.

The periportal construction site near the Westgbastprovided for the construction of the leading
piperoof and the permanent lining (see the drawib@6/11-220-31P).

The set of the temporary buildings and construstisrspecified in the minimum sizes taking into
account the technologies and the construction ees.

The water disposal is made by the surface methawyuke gutters along the trains with the
further disposal of the storm and melt waters fribia territory through the gutters into the purifioa
facilities with the further disposal after the gization into the existing streams near the cormsion
sites.

The surface of the site is designed to be madeeoptefabricated reinforced concrete slabs
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The construction site of thetunnel East portal.
The preportal building site at the East portahtemnded for placing of objects of power supply of
a face
The platform has wrong in respect of an outlineitaty (the area 2913Q2.
The predominant points of the site are in the rdnga 796,0 to 797,5.

The construction of the retaining walls of 3,0m td4,0x is provided
The construction of the retaining walls of 3,0ml&gQv is provided. For the general organization of a
relief on a construction site it is necessary tecexe the following volume of excavations:

- excavation - 135000m3;
- filling of the platforms — 135000m3

On a building site there are:

*Administration building;

*Medical centerCBACC;

*Repair shop;

*Concrete mixing machine;

*Construction laboratory;

*Warehouse of the inert materials (3pieces);
*Covered warehouse;

*Warehouse of the gas and propane balloons;
*Reinforcement warehouse;

*Reinforcement plant;

*Warehouse of the temporary excavation supportdgo
*Warehouse of the boring crowns and rock bolts;
*Compressor station;

*Receiver;

*Fuel station;

*Site for the construction equipment;

*Unloading and loading area;

*Ventilation room (input) with the air heaters;
*Ventilation room;

*Guard house (2pieces);

eIndividual sanitary (3pieces);

*Access railways;

*Fence of the construction site;

*Wheel cleaning;

*Oil-product separator with the holding basin SWQ8G;
Fire technological storage tanks;

*Fire pumphouse;

*Primary drain well;

*Purification facilities of the housing sewage sysBKO0-19;
Final purification and disinfection block;

*Diesel electric power station (1 piece);
*Transformer station (2 pieces);

*Storage area of the excavated ground,
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*Area for the unloading of the inert materials;
*Ramp for the unload of the inert materials;
*Area for the concrete unloading;

*Repair shop;

*Technological storage tanks;
*Purification facilities of the storm water draireag

In the South-west from the East portal of a turthete is the short-term warehouse of blasting
materials protected by a fence from a barbed wire.

The area of the protected site makes 1,1he

Directly in site territory warehouse of the blagtimaterials and a protection premise are located

Entrance to warehouse of the blasting materiadessgned from a building site of the East portal on
an access highway made of the prefabricated reefoconcrete plates of 0,3km length

Pre-gradeworks

The main pre-grade works consist of the creatioth@fgeodetic control network and the cleaning
of the traffic lane
The geodetic control network in-situ uses the sifixiag in the plan along the road the tops of the
deviation angles and the main points of the curtrespoints at the straight parts not rear tham dalem
and the horizontal control points along the roatirace than each 2 km. The main signs and the @ontr
points must have the dependable design as the nslamd piles fixed outside the right-of-way accogdi
to the special requirements. Before the earth widrksspecification of the geodetic control netwark
made. Herein the location of all pickets and thesgoints was made with their transfer outsideritjie-
of-way; the additional horizontal control points®Mm in height are fixed at the embankments outifide
foot at the pits of more than 3 m of depth outdide slope crests; near the reconstructed artificial
constructions the intermediate horizontal controings are placed at the uneven terrain; the ciacle
turning curves are set out and clouded and thenrgigiate points are fixed.

The detailed location can be made by stages almgoad under construction, and as the scope of
works is executed - with the backlogs taking intocunt the velocity of the stream

Earthworks.

The earth bed is constructed with the advance effulther works (by the backlog). At the area & th
backlog the earth bed must be made up to the dasigrark, its surface including the slopes must be
planned, the slopes must be fixed, the fail-sakratpon of the drainage structures must be guagdnte
The location of the earth bed should be made aswprd CHull 3.01.03-84. During the location it is
necessary to make life-size and fix all pickets pht points, the tops of the deviation angles,nian
and intermediate curve points and the additionadagie tanks must be assembled near the high (mor
than 3 m) embankments and deep (more than 3 mhed#isthe artificial constructions. The demarcation
signs are duplicated outside the area of the execaf works.
The working location of the embankment contourkeotonstructions, graded elevations, the grads lin
of the faces of slopes etc. is made from the figigghs of pickets and horizontal control points reoe
than in 50 m at the lines and 10-20 m at the cudmectly before the execution of the corresponding
technological operations.

The foot surface of the embankment must be fulhadd of the rocks and clods which diameter
exceeds 2/3 of the thickness of the arranged grtaved and of the foreign particles
The impaction of the embankment foot to the reguidepth must be executed directly before the
assembly of the upper layers. At the spreadinp@k&ixisting embankments the surface of the slopes m

59



be loosened, at the slopes of the embankments of than 2 m the sets-off of 2m in width must be
made.

The land fill to the embankment must be made froenddges to the middle by the layers along the evhol
width of the ground surface including the slopetgarhe further filling of the edge or the slopetpas
unacceptable.

The excessive ground is taken away during the pigniof the slopes at the final stage of the
embankment construction and it is used for thénfjllof the waysides, assembly of the cross-overs,
recultivation etc.

Each layer must be leveled following the desigredjitudinal grade. Before the impaction the
surface of the filling layer must be planned fag than-to longitudinal profile with the angle of-20%
to the edge of the earth

The movement of the transport vehicles which fik thext layer to the embankments must be
regulated full width.

The density of the ground after the impaction memtrespond the requirements of Hull
2.05.02-85.

The impaction of the loose loamy soils must be made rule, by the cam or bar rollers or by the
air-tired rollers with the partial dry load (of I t) and must be finished by the air-tired rollef25 t
and more or by the self-moving vibrating rollersléft and more.

The impaction of the soils must be made under thmidiity close to the optimal.

The humidity of the soils impacted by the air-tiretlers in relation to the optimal value specified
by 'OCT 22733-77 must not exceed the limits (0,95-1,05).

With the humidity less than the optimal it is nesa@y to increase the quantity of the roller
drifting, with the humidity less than the acceptalinits it is necessary to moisture the ground.

The final planning of the surface with the allotrhehthe cross slopes and the postcompaction of
the upper layer, the planning and the slopes bxaithust be made immediately after the earth level i
assembled. All the damages of the surface provdkethe site transport ad the rains must be fixed
directly before the construction of the pavememtaging.

The impaction of the soils to the required densityst be made till their freezing

Off-siteroads.

In order to install the construction site at thestHaortal it is necessary to arrange the followoifg

site roads:

- access road from the construction site to the doamk;

- access road to the place of the execution of wofkbe arrangement of the Oporets River

bed;

- access road to the place of the execution of woikise conduit pipes extension;

access road from the construction site to the vearsd of the blasting materials.

The consequence of the execution of works is geecih the drawing 26/11-373® “East

portal. Schedule of the off-site roads construc¢tion

The way of the execution of works for the roadsstarction:

1. The land clearing is made along the road. The conmations are laid (transferred). The
geodetic location is made. The vertical planninghéle.

2. The ground layer is cut by the digger with the iaapacity of 1,0 fnand transferred by the
digger (with the further use of this ground in #reangement of the embankments).

3. The slopes are fixed by the shotcreting.

4. The filling of the road is made by the earth mowé&h the impaction of the ground by the air-
tired rollers of 25 t with the layers of 0,25m pagsthe one step 16 times, the filling must be
made using the local soils (modulus of deforma@®MPa and more). The presence in the
filling of the wood, fiber materials, putrescibleomponents and the easily strained
construction waste is unacceptable. The size ohtrd parts must not exceed 15 sm. The
presence of the snow and ice is unacceptable.

60



5. The works for the arrangement of the earth surtaeemade by the digger with the bucket
capacity of 1,0 rhand by the earth mover.

6. The embankments are executed of the local soils thie obligatory impaction (All types of
works for the arrangement of the earth surfacedisigibution, planning and impaction of the
bottom and the foot must be executed strictly feitg the requirements @Hull 3.02.01-87
“Earth constructions, foots and foundationdEH B. 2.3.-4-2007 “Automobile roadsJJbH
A.3.2-2-2009 “Labor protection and industrial sgfeet the construction. General provisions”).

Special attention should be paid to the impactibrthe soils at the places of joining the
engineering constructions. The impaction of théssioi the limited conditions is made by the smatks
machines. The compacting factor of the bottom layest be not less than 0,98.

7. The arrangement of the crushed stone bottom EyE50mm.

8. The assembly of the slabs is made by the auto atethethe capacity of 25t, the slabs are
placed from the assembled covering using the métinosh oneself”.

9. After the covering is fixed its leveling and sizZktloe joints are checked.

10. After the leveling and joint grouting of the suréathe sealing of joints is executed by the
rubber modified bitumen. The joints are filled /3 of the height by the sand and cement
mixture and on 1/3 by the rubber modified bitumigefore sealing the joints must be carefully
cleaned from dust and mud using the automatic lesusind by means of the blowing of the
compressed air.

11. ReachingllK3+33,25 the works for the construction of the terapp conduit pipes of the
foundation blocks N0.82 are executed in order twiole the passage across the Oporets river
bed

Main works.
The tunnel is constructed in the grounds which {loakdness ratio under Protodyakonov
fluctuates from:
o f=1,0+2,0 - on the periportal areas;
* f=1,0 - in the fractured zones;
» =3,0+4,0 - the basic site of a tunnel
In order to shorten the construction terms andtlpeitbuilding into operation in the limits of the
directive terms the construction of the tunnelnsvied to be made by the two counter headways from
the East and West portals.

It is offered to excavate the tunnel using the dnld blast tunneling method.

Depending on engineering-geological conditions wfding of a tunnel "Project" provides two
basic technological schemes of the excavation

The first scheme for the adverse conditions of eattan on the periportal sites, in zones of
unstable grounds and in the fractured zones (hasdraio of the grounds f=1,0+2,0). For the prexent
of a collapse of breeds by the project arch fastgitly the advancing piperoof with the subsequent
cementation through them of the grounds round chisifprovided

The excavation of the calotte and the lower berfch mnnel is made consistently. It is carried
out the excavation of the calotte by counter hegglifor all length of a tunnel. Then the lower Hers
excavated. At the excavation of the calotte (sfe2no) time fastening of development by arches feoin
shapedNe30 with the shotcreting by C20/28BZ5) is carried out. Backlog of time fastening fr@an
heading doesn't exceed the size of the insert

The excavation of the lower bench is conducted whia combined time fastening from the
shotcrete covering reinforced by the reinforcechescand the mesh in a combination with the self-
drilling anchors SDA R 32-S (IBO), with the step &bk with short circuit of time fastening on a
development sole on this site

At an input in buildings of breed rather favoralde conditions (rock-hardness ratio of the
grounds f=3,0+4,0) on the basic site of a tunn@ provided the transition to the second techgiokd
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scheme, according to which the excavation is coeduevith the support of he excavation by the
reinforced arches and anchors R 32-S (IBO), wiéhstiep of 2m.

The excavation of the lower bench is conducted witte fastening by anchors and shotcreting
on the reinforced arches with the step of 3m withghort circuit of time fastening on a developnsailt
The assembly of a forehead of a heading is caoigdby self-drilling anchors (IBO) R 32-S and the
shotcreted =40mm.

The concreting of the permanent tunnel lining islenollowing such sequence:

sconcreting of the invert of the linings;

eusing the mobile timbering the arch and the waltsconcreted

Drilling and blasting.
The excavation of the double-track railway tunreeprovided by the project by way of the
lower bench excavation with the ground working iouhe heading by blasting
Drilling during the bench excavation is providedsurch way:
- during the calotte excavation — self-propelledilnle beam electric and hydraulic drilling
machine Sandvik DT820-C;
- During the excavation of the lower bench - gebpelled double beam electric and hydraulic dhgjli
machine Sandvik DT820-C;
The size of the entry is chosen depending on engimg and geological characteristics of the
hills, parameters of the drilling equipment and &k
- of the calotte — 2; - the lower bench — 3m.
The drilling spursare provided with a purge of toenpressed air.
Compressed air moves from the mobile compresstaliasons located on the periportal
platforms
Passport BBP is made at stage IIIP and is specified by the results of not less than 3 skilled
explosions.
For initiation of charges if the blasting materidide project provides non-electric system the
[MPUMA-EPA-T, TY V 24.6-14310112-043-2007
In difference from the traditional means initiatioh ITIPUMA-EPA-T provides the raised safety.
Thanks to low sensitivity to wandering currentsglibws to make the blasting without a de-energrat
of the power equipment
The detonation by the project is provided by a métbf the subsequent delination with the
obligatory application of the short and slow detares of groups of charges in the following
sequence:
- pre-cut;
- shaft;
- linear,
- bottom.
Delay time (time interval between detonation ofup® of charges) taking into account a
ground fortress is accepted 25ms.
As the bordering the sandy loam mixture is provided

Excavating equipment for the tunnel construction.
The technology of the tunnel excavation provides rileximum mechanization and automation of

labor-intensive processes of working out of hifisl #he device of time fastening of development.

For the anchor development fastenings installaBandvik DT820-C capable to carry out some
operations is used: drilling of the spurs, instata of anchors and installation the reinforcedhascand
frames of the temporary support

The shotcreting of the temporary support of theaeation is made by the pneumatic Putzmeister
Sika PM 4207 machine. Management of a nozzle recaout, as from the stationary panel establisired
the chassis of the car, and by means of the recable. At use Putzmeister Sika the finding of wska
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dangerous periheading space is excluded. Eredtiarconstant tunnel lining is made with applicatodra

mobile metal timbering witht the step of 12m.
Concrete delivery in a tunnel is carried out by ti@ormixers. Its laying behind the timbering is

made by the concrete pumps CIFA PC 506/309 E6.

Conducting of the waterproofing works (control fagefor the lining, waterproofing installation) is
provided from the technological carts equipped vaitbomplex of load-lifting and other auxiliary dess.
Technological carts are the portal type for matangport admission

Excavation of thetunnd.
The excavation of the tunnel is provided from tlaestEportal.
For the maintenance of the safe excavation duhegunneling forwarding the heading the test
pit is drilled L=45 m with the overlap of 15 m. Thecation of the holes is in the top third of the
excavation sections. The drilled holes aren't gpidmbund and further are used as unloading.

1. Preparatory works for the tunnel inserts of thet Bastal.

» Prior to the beginning of the excavation works withuilding sites the complex of the
preparatory works is made:

e - arrangement of the temporary access roads aratiiegement and planning of the temporary
job sites for the construction of the retainingle/alf the in-situ piles ;

» - construction of the retaining walls of the inusgiles;

* - arrangement of the periportal borrow pit protddig the retaining walls;

» - construction of the protective leading piperoof

2. Excavation of the periportal borrow pits
of the East portal and fixation of the slopes.

For the arrangement of the constant portal retginialls on a building site time working
platforms from which the assembly of the in-sitlepiof retaining walls is made are arranged. Ground
working out under the time working platforms neeggdor manufacture of works on a construction of
the in-situ reinforced-concrete piles is condudigdircles.

After the construction of retaining walls aadset concrete of durability of 100 % the
excavation of the periportal borrow pit is made.

The ground of preportal borrow pit is excavatediaphe design points of the construction site
by the digger using the back hoe of the capacityl, 6t and is loaded into the dump trucks and

transferred to the dump banks.
Works on fastening of slopes with the shotcreteedog and the drilling injection soil nails

include the following technological operations:
- Working out of a ground by a dredge on depth oircle at length of the bay with moving of a

ground and loading to autodump-body trucks.
The cleaning and the planning of a slope to a destigepness is made manually under geodetic control
- Installation of the reinforced mesh in designipes and the further laying of the shotcrete

covering of the prepared site of a soil slope.
The time interval between the cleaning and layifighe shotcrete should be reduced to a

minimum (8-12 hours).
Drilling of the holes o102 mm on depth 6m (12m, 4m);
- putting of the soil nails of the reinforced barghe holes;
- Filling of a hole with the cement mortal witB/11=0,4 through the injection pipe with its

simultaneous extraction;
- Fixation of the soil nails on a surface of thetshete covering;
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The fixation of the soil nails is carried out aftitee cement mortal gets he strength not less
1,5MPa.

- Drilling of the holes o 102 mm on depth 6m under the punched drainage.pipes

- putting of the perforated drainage pipes.

Not to admit a silting and a punching contaminatitie winding from geotextiles is used as the
filter.

The supply of the ready shotcrete mortar to atpoirthe execution of works is made by the
motormixers

3. Construction of the protective piperoof from the East portal

On sites of inserts of a tunnel from the East dmedWest portals. On a site of insert of a tunnel
the project provides arch fastening by the advansoreen from metal pipes with the subsequent
cementation through them of the grounds round dhesh(I=15m)., with the step of 1,5-2m on heighg t
ground is developed for the device of a workingfptan.

Over the advancing screen the meé&A-11l (step 15&150) is fixed.

The shotcereting is made on the mesh and in adackbf the heading by means of Putzmeister
Sika shotcreting machine to a designed thickngsd50mm)

The technology of the construction of the piperocfudes following operations:

1. The marking of the holes of the piperoof is ieatout.
2. The drilling machine is established in the deggsition
"Sandvik DT820€".
3. The primary drilling by a crown45mm with a design corner 5°30 ' concerning adihaxial
symmetry on all depth of a hole is made. Durindlidg the designed position of a hole and its "iegVv
size are controlled. In case of the "leaving" deébdeccorresponding measures (drilling with "builglin
lifting", updating of a design drilling corner) ataken.
4. Upon termination of drilling of the point holes idrilling out is made up to the design diameteab
crown ¢102mm.
5. After the hole drilling to the design depth, tai&ation of pipes of the protective piperoof (e’ 3x7)
is made. On a pipe the isolation valves are fixadl @sing the high-voltage hose the pipe is condetcte
the pumping equipment. The pumping is made folealyjth of the punched part of a pipe (in a diractio
from a face to a hole mouth) under pressure upadM®a through the inventory tube (with extraction in
process of pumping). The pumping works are consatlér be finished if the solution isn't absorbed
during 10+15 mines at constant pressure.

For the assembly of the next hole the cycle of waskrepeated

Excavation and construction of thetunnel.

The project provides the excavation of the tunr@hfthe East portal

Excavation works begin after the termination of keoof the preparatory period, a construction of
access roads, roads to ground sailings, warehofistheo blasting materials, process equipment
adjustments on manufacture of concrete and reiefbpcoducts, and also arrangement of the portal.
The project provides the excavation of the by wathe lower bench tunneling with the excavation by
blasting.

The technology of the calotte excavation of thenalnincludes the following technological
operations
1. Drilling of spurs along the entry.
Drilling is carried out according to passpbRP by the drilling machine
"Sandvik DT820€", providing split-hair accuracy and productivitiveorks.
2. Charging of spurs, detonation and ventilatiothefheading

The project provides non-electric method of initiatof charges «<NONEL» which is completely
safe to any electromagnetic layings, in particédlam the existing electrified railway tunnel, thadlows
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to create schemes of detonation of charges withostinunlimited possibilities of management of
processes of destruction of massifs of rocks.

It is possible to carry to advantages of system NEQ": indifference to action of wandering
currents, electrostatic charges and electromagfietds in a range of different frequencies; inceaf
efficiency owing to acceleration of preparation e{plosion; depreciation of explosive works; high
reliability.

3. Face reduction in a safe condition, a face frill

After explosion and heading ventilation works aexfprmed to make the heading safe, the
characteristics of the air are specified, presefcefusals are checked.

The face frill is carried out by a tunnel earth raokLiebherr — R924».

4. Ground loading.

Ground loading is carried out by a tunnel loadestump trucks

«Mo0A3-7405-9586» and the ground is transported to tmepdoank. Crushing of the oversized
pieces of the ground is carried out by the earthenaLiebherr — R924.

5.Fixation of the forehead of the heading, the amth walls.

Upon termination of works on transportation of treund the works are performed to fix the
forehead of the heading of the arch and walls layer of shotcrete with the thickness of 40mm.

Every 10m o the excavation it is provided to fixe thforehead of the heading by group of
fiberglass anchors of 13m. Thus, the overlap offiketion of the forehead of the heading makes 3m.
Drilling is carried out by the drilling machine

"Sandvik DT820€".

6. Advancing fastening
On sites of inserts, in the fractured zones, améz®f the unstable grounds advancing fastenimg fro
pipes® 73x7 with forcing through them of cement mortal is\pded. Drilling of the holes is carried out
by the drilling machine "Sandvik DT820" in two stages:

- The first stage.

Drilling of the point holest 45um for maintenance of design position and contrdlledving” of
the hole.

- The second stage.

Expansion of the hole to design diametd02mm

On the basic site of a tunnel advancing fastenihg ooof of excavation by the self-drilling
anchors SDA R 32-S (IBO) each 2 meters which ieterfwith loss of separate blocks of breed is
provided.

7. Installation of the temporary support of thertel

On insert sites in the fractures zones and zon#dsealnstable grounds it is provided to assemble
the tunnel support of the I-shaped bars filling hterarch space with a layer of shotcrete orsteel
mesh

On the basic site it is provided to assemble thabined temporary support made of shotcrete
reinforced by the reinforcing arches and the mask combination with the self-drilling anchors SIRA
32-S (IBO). The arches are established from thedlhft «Himec 9915BA» and are fixed in design
position on the ground beams (for I-shaped arched)are suspended on the anchors (for the reimforce
arches).

After performance of works on installation of themporary support the cycle of works is
repeated.

On termination of excavation of the upper benamg@lthe whole tunnel the lower bench is
going to be excavated. The technological sequericéheo operations is similar to sequence at the
excavation of the upper bench

Concreting of the permanent tunnel lining
Concreting of the constant lining is made after thetermination of thetunnel excavation.
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Concreting of the invert of the permanent tunnahly is conducted in a direction from the East
portal to the West portal, with the step of 12meBupply of materials is carried out by the trisinA3
from the East portal.

1. The reinforced concrete pavement pldigHI 3x1,2 H30 are dismantled and the crushed
stone from the temporary road pavement is diggeepdpation of a surface of concrete is made for the
device of a waterproofing of the invert (cuttingtbé flows and concrete corners, cutting of the sy
elements of arches, seal of cavities in concretiectm).

On the prepared surface of concrete of the tempargyport the waterproofing of the heading is
made.

3. Installation of the reinforced frames of the arntvof the permanent lining is made. In the
location of the channel for the device of a tungrglinage system the timbering is established. abe f
fixed timbering from a exhaust grid with elementsleformation seams is established.

4. Tray concreting is carried out. Concreting imdwcted with the help of the concrete pump
CIFA PS 506/30B6. Concrete is delivered to a packing place by thetormixers. Concrete
consolidation is made by the site and deep vibsator

All operations connected with reinforcing and caticrg of a tray of a constant lining are made
with extra care and carefulness to avoid waterpngadamage

Concreting of the constant lining of the arch amahel walls is carried out after a set by concrete
of a tray of a constant tunnel of 100 % of dur&pilConcreting of the arch and walls of the pernmane
tunnel lining is conducted in a direction from tBast portal to the West portal of a tunnel. Thepyupf
materials is carried out by the tram®A3 from the East portal.

After a set concrete of a tray of the constant éiining not less than 100 % of durability the
channel for the device of a tunnel drainage sysiperall extent of a tunnel is filled with rubble. @ubble
keep within road reinforced-concrete plafB$I1 3x1,2H30.

For the concreting of the constant lining of thehaand tunnel walls the metal mobile timbering
on rail to a course is used. Railway lines, forli@mnng moving on a site of works on the erectionhef
constant tunnel lining, are mounted on prelimineoycreted tray of a tunnel. The bearing frame of a
timbering is executed in the form of a portal pcheg the unobstructed admission of transport cads a
the self-propelled equipment on a site of condgctof concrete works and backlashes between
dimensions of vehicles and the equipment

Ahead of a timbering, as a part of a complex ofksasn the concreting of the constant tunnel
lining of the arch and tunnel walls, settles dowwo tsites with technological carts for manufactufe o
works on the device of a waterproofing course arsthilation of the reinforced frames of the pernmane
lining. Behind a timbering the site with the teclogpcal tray for manufacture of works on controtdimg
of a solution behind the lining settles down

Along the tray of the permanent lining from thel rBi65 the temporary rails are made for
movement of assembly carts and a mobile inventorlgering of the arch and tunnel walls

Technological carts are made with constructive &amf portal type for maintenance of safe pass
under them of people and journey of mechanism#ngakto account demanded standard distances anc
backlashes between dimensions of vehicles andghipraent. Carts, depending on the appointment, are
equipped with all necessary mechanisms, the equipare equipment for lifting and placing on them of
cargoes with materials, and also safe work of peapheight

From the first cart preparation of a surface ofarete of time fastening under the waterproofing
device is made, dismantle of ventilating pipeshs tnain airing of a tunnel is carried out, anchafrs
fastening of ventilating pipes, engineering networrms under cable lines of an electrical supply,
illumination and communication are cut .off

On the laid waterproofing course (from the secauhnological cart) it is made installation the
reinforced frames of the lining, mortgage detailgler fastening of engineering communications and
internal arrangement of a tunnel, elements of deébion seams of the lining and delivery tubes for
carrying out of control forcing of a solution foicanstant lining are put
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After a set of the concrete of the permanent limngless than 100 % of durability makes control
forcing of cement mortal for a constant lining acting toBCH 132-92 «Rules for the manufacture and
acceptance of the works of pumping the mortar lzkthie tunnel lining».

Construction of the evacuation cross passages between the designed and the existing tunnels.

The excavation of the evacuation cross passagegéetthe tunnels the project provides from the
side of the designed tunnel after the construaticthe permanent tunnel building.
The section of the cross passages is appointek4g 3B BxH) on conditions of the organization of
works of their excavation and of concreting takimjo account the dimensions of cars and the
mechanisms working in the excavation

Excavation works are provided to be done by blgsn a site (1@) adjoining an existing tunnel
the excavation of the cross passages it is madeatigty means of jackhammers

Loading of the developed ground is carried out bBgaamer in the underground traivoA3 and
taken out to the dump banks

The excavation of the evacuation cross passagesducted by way of a continuous face

with the steps of 2 meters, using the blasting ofathe excavation and with the steps of During the
excavation the borrow pit is reinforced by the &séd arched30 with the shotcrete af20/25 B25)
grade, laid on its internal regiments. Backlog iofet fastening from a face doesn't exceed size ®f th
entry.

For the concreting of the permanent lining of tlhehaand walls of the cross passage it is
provided to use the portable inventory timberingfdBe timbering installation on the prepared cotgcre
of time fastening of walls and the arch the crossspges are mounted by the reinforced frames of the
arch and walls of the cross passage linings.

After a set concrete of 100 % of design durabititgkes control forcing of cement mortal for a
constant lining of the cross passage. For carryaoy of control forcing, in the lining during its
concreting, tubes are put

Construction of the niches and chambers.
The excavation of the niches and chambers the girpjevides after the construction of

the permanent tunnel lining.

Rock excavation is made by the blasting operations.

Loading of the developed ground is carried out bgaaler in the underground traiMoA3 and
is taken out to the dump banks.

During the excavation the temporary support of ékeavation is made using the arches of the
double-teeNe30 with the shotcrete @20/25 B25) grade, laid on its internal regiments.

Construction schedule

The schedule of a tunnel construction is develdpad following preconditions:

econstruction of the tunnel is conducted from tlasteportal;

eexcavation of the tunnel is carried out by meansasting;

econcreting of the lining is supposed to be madeguhe portable frame.

The tunnel construction begins with the preparapmsod during which the arrangement of the
preportal platforms is made:

» working out of preportal borrow pits;

 temporary buildings and constructions are built;

« the assembly of the external and inner site esgging networks is made.

Duration of the preparatory period is accepted dépeg on the amounts of works and makes
for:

« the East portal — 4,5 months;

* the West portal — 5 months.
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On the portals the retaining walls are arrangedpgntal borrow pits are excavated, leading
piperoofs are arranged, the entry and the furtkeas\eation is carried out.

Concreting of the tunnel linings is conducted affter tunnel driving for all length.

Further the complex of works on constant arrangefnisemade

Velocity of the execution of works specified by the schedule of the construction.

1. Excavation of the tunnel calotte — 93m/month;

2. Excavation of the lower bench of the tunnel 8rhiimonth;
3. Concreting of the tunnel permanent lining — 36@onth;

4. Construction of the evacuation cross passag@@sm/month;

Minor works and processes
1. Ground and underground transport.

At a construction of tunnels of the big sectionsstmationally for the dirt haul to use the motor
transport, as is provided by the present projeat.the dirt haul from a tunnel to the transloadatghe
East portal and the supply of the materials in ranéli it is provided to usd&loA3 74051-9586 with
duplicating controls boards. Distance from the gaid the dump bank makes: from the East portgB— O
km, from the West portal — 2,0 km.

The supply of a ready mix in the tunnel from theaete factory located on a building site at the
East portal is made by the motormixers.

All cars with the diesdl engines, working in underground conditions are supplied with
neutralizers of exhaust gases.

The delivery of the workers from the industrial alnng construction site to the periportal
construction sited is made by buses.

2. Ventilation during the execution of works.
The project of the ventilation corresponds the negpents of "Safety rules in the construction of
the undergrounds and the underground constructidostow, 1994.

The tunneling is execute from one (East) partaivo stages. During the first stage the upper
bench is mined. After the tunneling of the uppendiethe lower bench is mined along the whole tunnel
(second stage).

The tunneling of the upper and lower parts eftiimnel is made as the solid face with the rock
excavation by blasting.

The rock is transported by the traivi® A3.

In order to clean the air during the drillinggcavation and rock removal the dedusting
equipment is asembled in the tunnel.

The ventilation of the underground openings is magethe independent systems with the
artificial ventilation for the intake using the maifians.

Quantity of the ventilated air necessary totWate the underground openings is calculated

according to such factors as:

- supply of the free air for the people working argtound in the quantity not less than 6 m3/min
per a man;

- secure the minimum possible velocity of the anvement along the opening 0,15m/s;

- dilute the exhaust gases of the working transjpoMPC;

- dilute the welding aerosols to MPC during thecgom works.

- dilute the harmful gases of the explosion prosluct

Air flow rate for the design of the ventilati®gystem is taken on the basic of the highest
calculated factor.
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The transport working in the tunnel must be ppad with the two-stage purification system of
the exhaust gases.
During winter the portals of the tunnel are @pad with the tambours which prevent cold air
leakage into the tunnel.
Unit during the ventilation after the blastingish be closed for the passage of the men with the
sigh "Entry is forbidden, the unit is ventilatedaBting!"
The project provides the following ventilation sohes:

VENTILATION SCHEME Nel

The scheme is designed for the stage of the roclvation and concreting of the primary
support of the upper bench of the tunnel.

The principle of the system operation accordingtie schemeNel is the following: the
ventilation of the unit during the tunneling of thpper bench is made by the intake system fronfcts
portal by means of the mine fan. Along the metatlact ®1600mm made of the iron sheets the fresh air
is supplied which covers the pre-unit area, dila@ed removes the harmful gases along the excavetion
the East portal.

During the cold season the external air of subfrgetemperature is heated by the air-heater
assembled at the portal and then is supplied mtarinel having the temperature of not less tha€ +2
The emission of the contaminated air during themvperiod is made naturally through the open gates
(works only systenill), and during winter - by means of the exhaustilaion system B) outside the
portal by means of the mine fan assembled in tiee si

The system of the exhaust ventilation works onlwinter when the gates are closed.

The air duct consists of the separate non defoarsgetions of 5m each, fixed with one another
by means of the draw band joints.

The air duct is extended following the excavation @rovides the distance to it not more than
15m. The air duct is fixed by means of the anci83 M12x145 of "HILTI" company.

VENTILATION SCHEME Ne2

The scheme is designed at the stage of the eracotiworks for the rock excavation and the
concreting of the primary support of the lower den€the tunnel.

In order to avoid the natural draft between thegisr(through tunnel ventilation) during winter
the air-tight partition is placed at the West pbdathe tunnel where the upper bench is excavated
(Ventilation schemé¥e2a).

During summer the natural draft is taken into actpue. the air-tight partition is not placed
(Ventilation schemé¥ 2b).

The operational mode of the tunnel ventilation eystinder the schem?2a is the following:

The ventilation of the tunnel during the lower blerexcavation is made by the input system
(I11) of the mine fan from the East portal. Using itietal air conduit

»1600mm laid during the excavation of the upper bethe fresh air is supplied washing the
face space, diluting and removing the foul gasesgthe excavation to the East portal.

The outdoor air at low temperature is warmed by diveheaters placed at the portal and is
supplied into the tunnel with the temperature oetdr than +2 C. The emission of the contaminatedai
made with the closed gates using the ventilatidmaast system (B) outside the portal by the mine fan
placed at the site.

The system of the exhaust ventilation (B) operatdg in cold season with the closed gates.

The non-ventilated part of the tunnel is isolateshf the passage of people by the metal mesh
with the warning sign “No entry!” The renewal of ks at this part of the tunnel is permitted onlieaf
the air has the concentration specified in the @ecenorms.

The operational mode of the tunnel ventilation systinder the schem2b is the following:
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The ventilation of the face during the excavatibthe lower bench is made by the input system
I11 andI12 from the East portal using the mine fans. Thesféim operating as the exhaust system during
winter is switched for the inpull@).

The emission of the contaminated air is made nbyuwsith the open gates) directed to the West
portal with the prevailing direction of the natudaéft.

The ventilation of the part of the tunnel from tfaee to the West portal is made using the
through ventilation.

During the excavation the one 5-meter section efrttetal pipeline is dismantled dividing the
pipeline for the vacant and operational partsigsable air conduit is connected to the operatlqraat.

The flexible air conduit directs the air flow inettiace of the excavation of the lower bench of
the tunnel.

The steel air conduit is dismantled from the vagaart and is extended to the operational part
securing the distance from the excavation to theanduit with the movement of the excavating cawpl
for not more than 15 meters.

VENTILATION SCHEME Ne3

The scheme is developed for a stage of the manméactf works for the permanent tunnel
lining.

The principle of the operational mode of the veitin system under the schei& consists in
the following:

Ventilation during the process of the concretingtloé tunnel lining is carried out using the
inflow and exhaust ventilation.

Air moves and is selected by the axial mine faamfthe East or the West portals in a
prevailing direction of the natural draft.

Compressed air supply.

For the supply of the compressed air for the pnéigrt@ols and the technological equipment in the
underground developments it is provided to laypipelines® 1334,0I'OCT 10704-91*. In the process of
the excavation of the heading the pipeline is edeen

The source of the compressed air supply is the pesapr station located at the preportal
construction sites of the East portal of the tunRetssure in networks of compressed air must baare
than 7kgs/sm 2. On a line of the underground pipethrough each 50 m operational gatesc{18a
¢y25mm) with the connecting branches are established

In order to use the pipeline of compressed airfas-@revention waterpipe it is provided to connec
these pipelines with installation of correspondaaiglitional reinforcement every 400m.

Electric power supply of the construction sites. Construction electric power supply

1. Consumers, their characteristics
The basic consumers of electric power during thestaction of the tunnel are: the compressor
stations; the pump stations of the water supply;dbmplex of the excavation equipment in the hegdin
ventilation of the mines; boiler-houses; reinforegmshops; small motor loading of the other congsame
at the sites and in the underground borrow pitsmination of the buildings and constructions oe th
surface, illumination of the territory of the sitannel illumination.

2. Power supply voltage of the consumers

The project provides the application of the follag/ipressure of the electric power networks:
*10 kV - for the power supply of the complete tfansier substations of the construction sites ard th
underground borrow pits;
*380 W - for the power supply of the power loadiagishe sites and in the tunnel;

70



+220 W - for the illumination of the constructioatthe construction sites;
*36 W - for the illumination of the pre-excavatiareas, ready sections of the tunnel;
*12 W - for the illumination of the mountain-buifdj mechanisms.

The category of the electrical supply of the cangton site must not be less thHn According to the
category of the consumers, for consumers of tis¢ ¢amtegory (fire pumps, illumination) automatipur
of the reserveABP) is established being connected from the two irddpnt inputs

3. Electric power supply, electric equipment and lighting of the construction over-ground sites.

The transformation of the basic power pressureOck\ in pressure 380/220 W is planned to be
carried out by means of the lowering complete fanger substations.

For the electrical power supply of the loadingsgesituated at the construction sites the complex
transformer substations of tyg&TII'C 10/0.4 with the dead-earthed neutral are assembled

The distributive networks 380/228 are provided by the cable aBBollls, and for the mobile
mechanisms KI' cable, with the laying in the earth, along the starction (on the fence) and by the
ground.

The lighting of the construction site is providedtbe luminaireSKKY-250 on the supports of 10
m with lamps capacity of 250W and projectdr3C 35 with the lamps of the capacity of 500W on the
mobile masts. The control of the external illumioatis carried out automatically.

The calculated electric loadings of the construcsdes (the land consumers) and their stability
in the electric power supply are specified in thewing 26/11-355-5C, 26/11-358-5C.

4. Electric power supply, electric equipment and lighting of the underground excavations.

For an electrical power supply of the mountain-dingy mechanisms at a tunnel construction it is
provided at the East portal the one high-voltadeI¢€K3-10 (1IKHO-10) of the external installation and
the one transformer substation of the explosiomfptype KTIIBII 10/0.4 kV. This transformer with the
isolated neutral supplies the electric power touth@erground consumers.

The control of isolation of the power chains fegdithe equipment of the underground
excavations, and in the feeding cables the illutonais made by means of the protection devices of
A3YP.3 type with the influence on the switching-off ahd emergency sound alarm system.

The electric equipment is applied to reception eledtric power distribution to the low party in
the protected, condensed and dustproof executmmmBnagement and protection of electric receithers
automatic switches ofB type are used.

For the power supply of the mobile electric driveipment the cabtype cable Kf D111 type is
used.

The tunnel illumination is provided to be executeith the luminariesHCPO with the electric
filament lamps of 100 W, established every 6 mhessboard order on the both sides. In the loadintec
the mine transformer¥CIII-4 380/38 are established. Pressure of a netwoB6 i8V (see the drawing
26/11-357-9C, 26/11-360-5C).

The lighting networks are laid using the caBksI1Tar. The illumination of the ready excavations
is carried out on both sides, the power supplyasiged from the different sources through the anatic
reserve input.

The rated luminance of the workplaces provides 380-Lk taking into account that on the
excavation cars and mechanisms there are thergtgtibuilt-in luminaries

5. Calculation of the electric loading

The calculated electrical loadings of the undergdbdevelopments of the tunnel, galleries and their
stability of the electric power supply are spedifie the drawing

6. Account of the electric power
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The account of the electric power is provided oa $ide of10 kV in the cellIKK3-10
(SIKHO-10) for the mine substation &TIIBIL type on the side 0.4 kV iKTIII'C 10/0,4 which are
established at the construction side.

7. Protective grounding and protective nulling

For the electric power supply of the receiverstedan underground developments, the system with
the isolated neutral of windings of the lowest pugs of power transformers is used. The projectiges
the device of the protective grounding being cotetkdo the metal cases of the electrical engines,
assemblages, starting equipment, cover of cabldsotrer metal constructions which can appear under
tension as the result of the damage of the isolatighe electric network

The earthing device consists of the grounding cotmls hammered into a ground at the

portals of a tunnel and the gallery, and groundiighways. Herewith the maximum natural grounding
conductors are used.

The general transitive resistance of the networkhefgrounding, measured in the most remote
places from grounding conductors shouldn't exce@tira.

In the underground developments the general netafogkounding from the two highways which
all elements subject to grounding, and also localigding conductors join is arranged.

Mobile electric installations join highways of tigeounding by means of the earthing veins of the
flexible cables.

For the electric supply of the receivers locatethatconstruction sites, the system with the dead-
earthed neutral power transformers is applied &eddevice of the protective nulling is provided.eTh
grounding system is similar above stated, as thienghighway the earthing veins of power distrilvat
network are used.

The general transitive resistance of the nullintgvoek measured in the most remote places from
the grounding conductors, shouldn't exceed 4 Ohm

Communication during the construction.
On the construction site it is provided to assenttiemobile telecommunication.
The local phones are established in the placesgad\by the plan of the accident elimination.
The application of the portable radio sets for tmmmunication between the remote sites of the
construction site is assumed.

3.2 MEASURESfor the decrease of the CONSTRUCTION influence on the environment

The design assignment provides the constructioth@fnew double railway tunnel in order to
improve the railway transportation between the &asand Western Europe, the laying of the necessary
engineering networks, the retaining walls and #melldevelopment.

The new tunnel will replace the existing one-wayriel built in 1886.

The existing tunnel will be used during all constron until the new one is put into operation and
will be used as the emergency rescue tunnel dtinegperation of the new one. Thus, itis very
important during the execution of all tunnel constion works to provide the structural unity and th
minimum influence on the existing tunnel.

Taking into account the hydrogeological conditiasfsthe construction area (existence of the
pressure ground waters, and the probable wateswsjl in order to avoid the entrance of the ground
waters into the tunnel it is provided to use theéen@oofing geomembrane of 2.0 mm along the whole
tunnel. To provide the water disposal from the aol walls of the tunnel into the underlining deage
and to protect the membrane from the damages cdmgdlde roughness of the draft concrete — the
drainage layer of the geotextile of 4 mm is laidween the temporary support and waterproofing
membrane. The same system (waterproofing + drajnageovided for the retaining wall¥he drainage
water along the geotextile comes to the drainag®ed pipe and moving along the polyethylenestub
on the front wall is disposed into the gutters.

To dispose the atmospheric precipitations and dgarwaters from the uphill side at the retaining
walls and at the construction site the system efsilid reinforced concrete gutters is provided. the
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disposal of the stream and the Vicha River it ievmted to use the prefabricated square reinforced
concrete pipes with the disposal of water into sbéd wells. And also the solid reinforced concrete
runners and water cushions.

The excavated ground during the tunneling will tiresd at the dump banks being located at the
lands according to the applicable legislation. #ar transportation of the excavated ground durimg t
tunneling the project provides the constructionth& automobile roads with the prefabricated reicgdr
concrete surface.

During the assembly of the damp banks the projexstiges the protection from the rain washway
by the fastening (fences) of the dump banks byg#i®on retaining walls. Due to the gabion cell stinoe
the high penetration of the gabion constructiomgte water and air is provided. The charactesstic
the gabions provide their structural unity, stréngienetration and ecological compatibility.

In time the gabion constructions melt in the sunading and become the part of the natural
landscape.

Before the start of the works for the constructdrthe gabion retaining wall the following works
must be executed: the disposal of the surface wditem the construction site must be arranged, the
access roads must ne constructed, the way of tlebinegs moving must be specified, the places of the
storage of the stone and gabions must be statedssembly tooling and devices must be prepared, th
gabion constructions must be delivered, the geitdeaxtd the stone must be supplied, the peggingbut
the axis must be made according to the project.

At the construction site there are places for tbitlisg of the machines and the places for the
vehicles wheel washing. The settling of the machiiseprohibited in the area of the operating gae pi
line, heat pipe, electric and telephone cables.

3.2.1 Protection of the ATMOSPHERE from the CHEMICROLLUTION
In order to calculate the influence on the surrounty during the construction it was in details
analyzed the technological processes at the cordtom site of the East portal as it is the main ane
The influence of the construction site of the Wesidrtal is the same.

Characteristics of the construction sources of tbleemical influence
During the reconstruction and construction theofelhg construction machines and devices will
be used (the final scope will be corrected in PVR):
Necessity in the main vehicles, construction maehiend mechanisms is specified in the table 1.

Table 1
Name of the main vehicles and mechanisms Typeaok m Quantity Notes

1.Track-mounted crane JIDK-251 1

2 Autocrane KC-55727 1

3.High sided truck I'A3-33086 1

4.Dump truck KpA3-65032 2

5. Digger 1m3 D0-3523A 1

6.Digger with the rig 50-5123.50 1

7.Wheel loader JCB456ZX 2

8.Earthmover Komatsu D85EX-15 1

9.Compressor XRVS 1

10.Welding unit AJIC-2I1-500 1

11.Concrete mixer truck AM-7]10 2

12.manual portative vibrator TCC PBII- 2

13.Pneumatic roller JV-55 1

Note:

1. This table serves for the approximate calcutatiof the existing vehicles during the constructibine
specification of the need for the vehicles, machirdevices and stuff is made by the constructiah an
assembly department after the development of th&img plan according to the specific conditions.

2. The specified in the list marks are not obligato be used during the execution of works and lman
replaced by the others (available) with the saroertieal characteristics.
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Mass of emissions in the course of constructioa building site of East portal.
In calculations work 3 DES (sources No. 25, 26)chhare reserve sources of power supply is
considered.
Table
Nitrogen dioxide

Carbon oxide

HydrocarbornC;,-C19

Silicon oxide

Jx

2012

2013

r/cex

T/pik

r/cex

T/piK

0,00012

0,000541

0,00012

0,000541

0,00012

0,000541

0,00012

0,000541

0,001486¢ 0,01424

0,0014860,01424

12

0,008667

1 0,007910

0,008667 0,007910

13

0,000227 0,002487

0,000227 0,002487

14

0,000192 0,000866

0,000192 0,000866

23

0,001486

0,01424

0,0014860,01424

25

0,686667 0,138432

0,686667 0,138432

26

0,686661 0,138432

0,686667 0,138432

1,385632

0,317689

1,385632

0,317689

Jx

2012

2013

r/cex

T/piK

r/cex

T/piK

0,0004970,000002

0,000497

0,000002

0,0004970,000002

0,000497

0,000002

0,04958

0,04784

0,04958

0,04784

12

0,0123360,001222

0,012336

0,001222

13

0,0022500,010315

0,002250

0,010315

14

0,0007960,0035871

0,000796

0,003587

23

0,04958

0,04784

0,04958

0,04784

25

0,600000 0,12096

0,600000

0,12096

26

0,600000 0,12096

0,600000

0,12096

2

1,315536

0,352728

1,315536

0,352728

Jx

2012

2013

r/cex

T/pix

r/cex

T/piKk

9

0,01958

0,0189

0,0195¢%

0,0189

18

0,0000063

0,000199

0,000006

3 0,000199

20

0,0000001

?0,000000010,0000001

20,00000001

22

0,0000001

1 0,0000005

0,000000

110,0000005

23

0,01958

0,0189

0,0195¢

0,0189

25

0,171667

0,034608

0,17166

7 0,0346(

26

0,171667

0,034608

0,17164

7 0,0346(

2

0,38250053

0,10721551

0,38250053

0,10721551

JIx

2012

2013

r/cex

T/pix

r/cex

T/piK

4

0,00049

0,002274

0,00049

0,002274

8

0,00049

0,002274

0,00049

0,002274

13

0,000584

} 0,000899

0,000584

} 0,000899

Y [0,001564

0,005447

0,001564

0,005447

Fluorides (well soluble)



Chrome oxide

Titan oxide

Jx

2012

2

013

r/cex

T/pik

r/cex

T/piK

13

0,000879

0,001353

0,000879 0,001353

0,000879

0,001353

0,000879

0,001353

2012

2

013

r/cex

T/pik

r/cex

T/piK

0,000003 0,000015

0,000003 0,000015

0,000003 0,000015

0,000003 0,000015

0,000031

0,000317

0,000031 0,000317

0,000004

0,000247

0,00000% 0,000247

0,000042

0,000594

0,000042

0,000594

JIx

2012

2013

r/cex

T/pix

r/cex

T/pix

0,000630

0,0006290,00063

D0,000629

0,000630

0,0006290,00063

D0,000629

4
8
13

0,000089

0,0001390,00008

»0,000139

0,001349

0,001397|0,001349

0,001397

Dust inorganic 70- 20% SiO

Ferric oxide

Manganous oxide

Hydrogen fluoric

Jx

2012

2

013

r/cex

T/pik

r/cex

T/piK

10

0,55

5,7816

0,55

5,7814

11

0,07

0,3238

0,07

0,3238

24

0,00768

0,0355271

0,00768

0,0355277

27

0,00768

0,0355277

10,00768

0,0355277

28

0,00768

0,0355277

0,00768

0,0355277

2

0,64304

6,2119831

0,64304

6,2119831

Jx

2012

2

013

r/cex

T/pik

r/cex

T/piK

4

0,00835

0,023482

0,00835

0,023482

8

0,00835

0,023482

0,00835

0,023482

12

0,04311(

0,005677

0,043110 0,005677

13

0,008415% 0,032994

0,008415 0,032994

14

0,000513 0,009251

0,000513 0,009251

2

0,068738

0,094886

0,068738

0,094886

JIx

2012

2013

r/cex

T/pix

r/cex

T/piKk

0,00099

0,00331

30,00099

0,003313

0,00099

0,0033130,00099

0,003313

0,00099

0,00331

30,00099

0,003313

0,002250

0,000291

0,00225(

) 0,000291

0,000811

0,002428

0,000811

| 0,002428

0,000137

0,000618

0,000137

[ 0,000618

0,006168

0,013276

0,006168

0,013276

75



JIx 2012 2013

r/cex T/pix r/cek T/piKk
13/0,000282 0,000434/0,000282 0,000434
> 10,000282| 0,000434 |0,000282| 0,000434

Aluminium oxide

MBS 2012 2013

t/cex T/piKk r/cex T/piKk

4 | 0,0005460,0010100,000546 0,001010
8 | 0,0005460,00101(00,000546 0,001010
0,001092 | 0,00202 |0,001092| 0,00202

Metal dust
NES 2012 2013
r/cex T/pik r/cex T/piK
1| 0,006 | 0,027756 0,006 | 0,027756
2| 0,002 | 0,009252 0,002 | 0,009252
3| 0,006 | 0,027756 0,006 | 0,027756
51| 0,006 | 0,027756 0,006 | 0,027756
6 | 0,002 | 0,009252 0,002 | 0,009252
7 | 0,006 | 0,027756 0,006 | 0,027756
0,028 | 0,129528 | 0,028 | 0,129528
Emulsoid
JIx 2012 2013
r/cex T/piKk r/cex T/piKk
15/0,000001 0,000005/0,000001 0,000005
16|0,000024 0,000110/0,000024 0,000110
> 10,000025| 0,000115 |0,000025| 0,000115

Pairs of gasoline

Jlx 2012 2013

r/cex T/pik r/cex T/pik
1710,0024886 0,0784818| 0,00248860,0784818

190,0000183 0,0000011| 0,00001830,0000011
21| 0,000146| 0,0000027 0,000146 0,0000027
> 10,0026529 | 0,0784856 |0,0026529 | 0,0784856

Carbon black

JIx 2012 2013
r/cex T/pik r/cex T/pik
25/0,033333 0,00672 | 0,0333330,00672
26/0,033333 0,00672 | 0,0333330,00672
> 10,066666| 0,01344 |0,066666| 0,01344

As a result of carrying out construction works otualding site of East portal the maximum
single emissions of polluting substances are predlic

Table
2012 2013

g/sec t/year g/sec t/year
301 |nitrogen dioxide 1,385632 0,317689 1,385632 0,32768
337 |carbon monoxide 1,315536 0,352728 1,315536 0,352728
2754 hydrocarbons 0,382500563,107215510,3825005®,1072155]L
123 fferric oxide 0,068738 0,09488¢ 0,068788 0,094886
143 |manganous oxide 0,006168 0,013276 0,006168 0,013276
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323 [silicon oxide 0,001564 0,005447 0,001564 0,005447
10265emulsoid 0,000025 0,00011% 0,0000R5 0,000115
328 [Carbon black 0,066666 0,01344 0,066666 0,01344
342 [Hydrogen fluoric 0,000282 0,000434 0,000282 0,0@043
343 [Fluorides wel solubleg 0,000879| 0,001353| 0,000879 0,001353
2909 |Dust inorganic 70- 0,64304 | 6,2119831 0,64304 6,2119831

20%
203 [chrome oxide 0,000042 0,000594 0,000042 0,000594
10226titanium oxide 0,001349 0,001397 0,001349 0,001397
101 [aluminium oxide 0,001092 0,00202 0,001092 0,00202
10431Metal duct 0,028 0,129528§ 0,028 0,129528
2404 |Pairs of gasoline 0,0026529,0784856| 0,0026529,0784854
TOTAL: 3,90416643| 7,33059121 (3,90416643|7,33059121

The list of polluting substances which will be sligg to the atmospheric

air during tunnel construction

Table
Code Name of the component IIIK.m.p., | Dange| Intensity of emission of the
OBPB, mr/™M® | 1 class pollutants
rlc T/TOn
301 nitrogen dioxide 0,2 2 1,385632 0,317689
337 carbon monoxide 5,000 4 1,315536 0,352728
2754 | hydrocarbons 1,000 4 0,38250053 0,10721551
123 | ferric oxide 0,400 3 0,068738 0,094886
143 manganous oxide 0,010 2 0,006168 0,013276
323 silicon oxide 5,000 1 0,001564 0,005447
10265| emulsoid 0,050 2 0,000025 0,000115
328 Carbon black 0,150 3 0,066666 0,01344
342 Hydrogen fluoric 0,020 2 0,000282 0,000434
343 Fluorides well soluble 0,030 2 0,000879 0,001353
2909 | Dust inorganic 70-20% 0,500 3 0,64304 6,2119831
203 chrome oxide 0,0015 3 0,000042 0,000594
10226 titanium oxide 0,500 4 0,001349 0,001397
101 aluminium oxide 0,010 2 0,001092 0,00202
10431| Metal duct 0,400 - 0,028 0,129528
2404 | Pairs of gasoline 5.000 4 0,0026529 0,0784856
TOTAL: 3,90416643 | 7,33059121

The works are executed on the different heightsré&lability 2 m are accepted.

Design procedure of pollution of the atmosphere (RZ

The design procedure of pollution of the atmospliR®A) completely coincides with estimates
of operational pollution (see this volume of OVOShe size of a plane source building site is aamkpt
700 x 550 m. Charts of dispersion of pollutantatimospheric air were estimated by a settlementhyay
technigue OND-86 by means of the approved softwhrdEOL". Pollution estimates (listing with PS
"EOL") are provided on schematic maps and is lowwahe table. Basic climatic data presented in the
subsection "Climate". All values of concentratiae approximated in the big party to 0,01 maximum
concentration limits.
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Deter mination of expediency of carrying out RZA
For acceleration and simplification of calculatiarfsground concentration of polluting substances
according to the item 5.21 OND-86 expediency offgperance of these calculations is defined. Only
those emissions of polluting substances for whiehfbllowing conditions are satisfied pay off
M /TIAK.mp > O,

® =0,01xH whenH >10m,; ® =0,10 whenH <10 m;
M.mp Sum of the emission from all sources gls
ITJIK.mp single maximum permissible concentration mg/m
3
H.B3 =2,0m average on height of sources of emissions m

The results of the expediency of the calculatiohthe pollution substances diffuse at the near-
the-ground layer are specified in the table.

TIIK.m.p. M _

Sunstance (I)[BPB,p M k| H| @ Exnpced|e
mg/nt /s - r r y
301 | nitrogen dioxide 0,2 1,385632 | 6,928| 2 0,1 Yes
337 | carbon monoxide 5,000 1,315536 | 0,265 2 0,1 Yes
2754 | hydrocarbons 1,000 | 0,38250053| 0,383 2 | 0,1 Yes
123 | ferric oxide 0,400 0,068738 | 0,172 2 0,1 Yes
143 | manganous oxide 0,010 0,006168 0,617 2 0,1 Yes
323 | silicon oxide 0,020 0,001564 0,079 2 0,1 No
10264 emulsoid 0,050 0,000025 | 0,004 2 0,1 No
328 | Carbon black 0,150 0,066666 | 0444 2 | 0,1 Yes
342 | Hydrogen fluoric 0,020 0,000282 | 0,001 2 0,1 NoO
343 | Fluorides well soluble 0,030 0,000879 0,029 2 0,1 No
2909 | Dust inorganic 70-20% 0,500 0,64304 1,286 2 0,1 Yes
203 | chrome oxide 0,0015 | 0,000042 | 0,028 2 0.1 NoO
10224 titanium oxide 0,500 0,001349 0,003 2 0,1 No
101 | aluminium oxide 0,010 0,001092 | 0,109 2 0,1 Yes
1043] Metal duct 0,400 0,028 0,07 2 0,1 No
2404 | Pairs of gasoline 5,000 | 00026529 [ 0,001 2 | 0.1 No

Note: * emissions from processing equipment andomwansport taking into account work of 3
DES on a building site.
To carry out RZA in a ground sphere of atmosphairic
- expediently - dioxide of nitrogen, carbon of oxideydrocarbon, iron of oxide,
manganese of oxide, soot, dust inorganic, oxidamelum.
- it is inexpedient — oxide silicon, emulsoid, hydeagfluoric, fluorides well soluble,
chrome of oxide, the titan of oxide, a dust metapos gasoline.

Air pollution charts (taking into account work ofCEES) in a zone of building sites are provided
in additions.
Table

Pollution levels on the construction sitelTAK,mp

ITIK.m.p. ITIK.mp
Substance OBPB, M, g/s
mg/nt
101 aluminium oxide 0,010 | 0,001092 0,04
123 ferric oxide 0,400 | 0,068738 0,25
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143 manganous oxide 0,019 0,006168 0,83
203 chrome oxide 0,0015 0,000042 0,03
301 nitrogen dioxide 0,2 | 1,385632 | 0,31/1,26*
323 silicon oxide 0,020 | 0,001564 0,19
328 Carbon black 0,150 0,066666 0,08
337 carbon monoxide 5,000 1,315536 0,40
342 Hydrogen fluoric 0,020 0,000282 0,02
343 Fluorides well soluble] 0,030 0,000879 0,05
2404 Pairs of gasoline 5,000 0,0026529 0,02
2754 hydrocarbons 1,000 | 0,38250053 0,78
2909| Dust inorganic 70-20% 0,500 0,64304 3,30**
1022¢ titanium oxide 0,500 | 0,001349 0,01
10264 Emulsoid 0,050 0,000025 0,01
1043] Dust metal 0,400 0,028 0,29

Notes:
* emissions and pollution levels in Pdk.Mr from pessing equipment and motor transport taking into
account work of 3 DES on a building site.

** emissions to an inorganic building site on ¢her don't exceed a dust OJ0RK.mp.

Level of pollution decrease in zavisimoyaniye frdistance from a source to border of a building site

In a building site zone the greatest contributiompaollution of the territory gives nitrogen dioxidel,26
ITJIK.Mp.NO2 and a dust inorganic — 3,30 Pdk.Mr.

Actions of protection of the air environment fromofiution
Actions for reduction of negative influence of ngen of NO2 dioxide in a building site zone:
1. It is necessary to increase, whenever possiblatio "length/width" of a building site (at thanse
area) that allows to reduce concentration of palfitg on the lateral faces turned to a housingeestat
20... 80 %.
2. Powerful cars and mechanisms which are souiftcesissions of NO2, it is necessary to place &s it
possible further from a housing estate.
3. In a working zone Pdk.Rz NO2 = 2,0 mg/m3 = 23&K.mp.NO2 for the population. Therefore
temporary value 1,261/1IK.mp.NO2 = 0,13[1JIK.p3.NO2 can't cause substantial negative effects erith
in workers, nor at the population.

Assessment of efficiency of actions
Actions are effective, as at construction on buaddsite border excess of sanitary standards are
absent on all components of influence.

3.1.4 Protection of the GROUND WATERS during the construction

Water supply.

East portal
1) Consumption of water on production needs of @l2p/a (30M3/hour)
2) Consumption of water on hozbytovy needs of 265 p/a (2,3M3/hour)
3) Consumption of water on a firefighting
- in the tunnel (on 1 fire) 10 p/a
- external on a building site of 10 p/a
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. . AFK — 251/ ¢
- inside the premises
Cmonosas— 251/ c

g3 = 257/c (90m3/4ac)

- balc

West portal

1) Consumption of water on production needs of @24 p/a (8,1M3/hour)
2) Expense on a firefighting
- in the tunnel (on 1 fire) 10 p/a
- external on a building site of 10 p/a
g2 = 20 p/a (72M3/hour)

Water disposal during the execution of works.
The section is developed according to PCO and metsequirements of "Safety rule at
construction of undergrounds and underground coctébns” Moscow 1994,

During the calotte excavation the water disposaifthe face to the purification facilities located
at the construction site of the East portal is mayl¢he water disposal pipe lin€l08&4,5mm using the
pumpIIHC 60-132.

During the excavation of the lower bench the wdtem the preportal area is pumped by the
pump THOM 40-25 to the upper bench and is disposed by thidl®s into the purification facilities
located at the construction site of the West portal

The maximum expected water inflow during the tureradavation is specified on the basis of the
engineering and geological surveys and makes”#onor.

Water supply during the execution of works.

The project provides laying of a fire and technatagwater supply system from pipes of steel
I'OCT 10704-91 @1334,0mm for ensuring execution works and a tunnel firetiigg.

Water supply sources at a driving of the tunneleargineering networks of the East construction
site. At portal the pump stations for pressuredaase in a network for fire extinguishing are prevdd

Diameter of the pipeline is defined taking into @aat the water admission not less 60M3/hour.

Firefighting in the tunnel is made by two streaifinsm calculation of a consumption of water on
each stream-5,0 of p/a.

The crane the firefighter of #5vm (coupled) to heads GTs-70 is established on tree fi
prevention pipeline at a portal and further throd@k, and also with its obligatory installation in a&éa
(not further 36).

Fire trunks and fire hoses should be stored irspgeeial boxes established at fire hydrants.

With a step 5f operational @25vum gates with unions are established.

As a reserve for fire-prevention water supply areviged the winding of the fire-prevention
pipeline with the pipeline of the compressed akirg into account installation of additional fiigjs
through 406:.

Surface of pipelines and fittings to cover withiemtrosive paint VD-AK-1FA oflT'Y 2316-001-
34895698-96 for 2 times.

MEASURES for the prevention and the decrease of thipact on the environment

Water supply of a building site causes formatiohsam economic and household drain. For a
temporary economic and household drain from a mglgite the project of the organization of works
provided devices of septic tanks which have no tegafluence on environment.

Concentration of the weighed substances in rairemsats accepted 2500,0 mg/l. The project
provided installation of 5 clearing constructiorigain drains of the capacity 100 p/a (in the tersi of a
building site of East portal — 3 units, in the i@my of a building site of the Western portal -ugits),
with further dumping of the cleared waters in @rigtstreams according to river Oporets and ther rive
Vecha.

80



For branch of the river Vecha on the Western patar the timbering of a retaining wall the
rapid flow (the monolithic reinforced concrete ceelr is provided. For river Vecha dumping on the
lowered marks the monolithic gutter is provideds@&the well is designed for dumping of drainageewat
from existingmronsau on the Western portal (around crossimgiasau and a retaining wall of a portal).
For branch of streams and the river Vecha admissiaer tracks use of modular square reinforced-
concrete pipes is provided. For branch of an atim&sp precipitation and drainage waters from the
upland party of retaining walls and on a buildinge ghe system of monolithic reinforced-concrete
drainage trays with water dumping in monolithic lwé$ provided. Water is dumped in the closed part
the bed of the river Vecha which will be constralcter construction.

For collecting and assignment of an atmosphericipitation from a front slope of the Western
portal the project provided monolithic reinforcedncrete tray by section 30800 (h) with water
dumping in existinguronsHuto and further in drainage a tray located along oteg Ry.

For branch of existing streams on East portal tiogept provided the closed system of pipes and
wells. Lengthening of drainage pipes are accepteth fthe reinforced concrete blocks in the size
125001500 (h) and 208R000 (h). Water is dumped in an existing waterway.

For collecting and assignment of an atmosphericipitation from a front slope of East portal the
project provided monolithic reinforced concreteyttay section 300300 (h) with water dumping in an
existing waterway.

Calculation of rain waters is executed in compler@onstruction Norms and Regulations of
2.04.03-85 items 2.11-2.18. Proceeding from aesattht consumption of rain waters the section of
drainage trays is picked up. Settlement filling apeed in trays correspond Construction Norms and
Regulations. The section of water throughput pipegast and Western portals is accepted on the basi
of hydrological data according to the specificatodrthe Customer.

3.1.5 Protection of the UNDERGROUND WATERS during the construction

By the project it is provided installation of thelvancing and holding constructions against
landslide provided with organized drainage and nstaystems for interception of surface and
underground water, arriving in borders of the teryi mastered by construction.

In the existing tunnel sites which occurs the dagswaters are noted. These sites are observed o
410, 630, 910 m and in the range of 1320-1770 m feast portal that confirms data that waters atedda
for cracks of radical breeds.

Possible water inflow to the tunnel proves to loe t@lso results of the previous skilled forcings in
a well 03b. The maximum inflow of water accordirggdalculations made 4800 I/hours in a range of
depths 65,2 to 69,0 m (absolute marks of 770,745474), and in the range of 0,0-73,0 m — 6200 Ifaou
(absolute marks 766,74 — 839,74 m).

For branch of an atmospheric precipitation andnédge waters from the upland party of retaining
walls and on a building site the system of mondaitieinforced-concrete drainage trays is provideat.
branch of streams and the river Vecha use of modidaare reinforced-concrete pipes with water
dumping in monolithic wells is provided. And alsocomolithic reinforced-concrete rapid flows and
gutters.

For branch of possible leakages of ground watem)densate moisture, an atmospheric
precipitation (on portal sites), and also wateosifra firefighting — in tunnel lining in the channgider a
ballast crushed stone layer installation of thegmed polyethylene pipes with the geotextile filigr
provided. For dumping of water and possibility epair of the drainage — on length of the tunneh it
step of 40 m wells with a settling part are prodid€o similarly underlining drainage — water is éak
away from the East to the west, and on the Wegteral is dumped in a water reception well.

Zones of influences are in borders of the land Byt.criterion of influence on underground
waters the sanitary and protective zone (gap) n&cessary.
The filtration drains are admissible.

81



3.1.6 Protection of the SOIL Sduring the construction
Earthwork hasthe main influence on a condition of soil.

At a construction of tunnels of big sections mdtansport is applied to an fill of breed: from the
tunnel to an overload on the Western portal areldomp on East portal and deliveries of materrathe
tunnel use of a road train of MOAZ 74051-9586 wdtiplicating governing bodies is provided. All cars
with the diesel engines, working in undergroundditbtons are supplied with converters of exhausegas
On an overload of the Western portal the develdmegd is overloaded with the excavator in dump
trucks and transported on a dump.

For a dump of soil sites are taken away:

- On the Western portal, it agrees the «The prapédhe transfer of the land lot to the STEA
“Lvov railway» for the construction and arrangemehthe Beskyd tunnel outside the boundaries of the
Skotarskoe village council of Volovetsk District &dkarpatye Region” of the total area - 2,1he;

- On East portal, it agrees «The project of thedfer of the land lot to the STEA “Lvov railway»
for the construction and arrangement of the Bedkyuhel outside the boundaries of Oporets village
council of Skolivskoe District of Lvov Region» withe total area - 2,5 he.

The Dump banks are at the distance:

East portal — 800 m from a portal;

The western portal — 2000 m from a portal.

For delivery of the developed soil at a tunnel ithgvthe project provides construction of
highways with modular reinforced concrete covering.

Works on the device of highways the project prosidaring the preparatory period.

The main works on arrangement of dumps are mapeoiress of a tunnel driving.

The design volume of dumps of soil makes:

On East portal — 172,1 thousand m3 of soil; olVttestern portal — 42,8 thousand m3 of soil.

Works onorceinke Soil on East portal is provided to make in 2 ssage

1 stage:

- the backfill of the soil is made to a mark 775,@lifzery of soil to a dump is carried out by
tunnel dump trucks of MOAZ on an access road frorbudding site, with its gradual
elimination. Road plates are dismantled by theeréaken out and stored in the building site
territory.

- the backfill is made by the bulldozer (capacity2dD h.p.) with soil consolidation by skating
rinks on pneumotyres (weight 29ayers of 0,25m. Factor of consolidation 0,9%ring of
the slopes is made by the excavator the scheduler.

- bosoms behind the gabions are filled up with sasallylayers 0,2f&. Soil consolidation in
the constrained conditions is made by small-sizedhanisms. Factor of consolidation 0,95.

2 stage:
- the backfill of the soil it is made from a mark5/0 to a mark 785,0. Delivery of soil to a dump

is carried out by tunnel dump trucks of MOAZ.

- during the measuring of the backfill and raisofghe horizon of works, road building with use
of the plates dismantled at the first stage isiedrout.

- the backfill is made by the bulldozer (capacity2d0 h.p.) with soil consolidation by pneumatic
rollers (weight 25) with the layers of 0,25m. Factor of consolidatih85. Planning of slopes is made by
the excavator.

Works on the backfill on the Western portal is pded to make in the following sequence:

The soil developed at a driving of the tunnel,efiviered by dump trucks loading capacityr 2t
the dump territory, is unloaded, moves the bullddzapacity of 240 h.p.), are leveled by layer® @b5
m and condensed with pneumatic rollers (weight),2&t a driving of 16 times on one trace. Factor of
consolidation 0,95. Planning of slopes is madeheyetxcavator the scheduler.

Bosoms behind the gabions are filled up with saswiy layers 0,2f&. Soil consolidation in the
constrained conditions is made by small-sized mashas.
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Prior to the beginning of the construction works tiee construction of a gabion protecting wall
the following works must be made:

- branch of a surface water from a platform is arped;

- access roads are arranged;

- ways of movement of mechanisms, places of warghguof a stone and gabion designs are
designated, the assembly equipment and adaptasipnepared;

- gabion designs, geotextile and stone in necesgamtity are delivered;

- geodetic breakdown of axes according to the ptagemade.

Works on a construction of the gabion protectindl wmalude such technological operations:

- development of soil under the gabion protectiradiw

- geotextiles laying (density of 250 g/sg.m);

- the basis device from the mattresses (Renauasaés);

- construction of the 2nd and the subsequent rahagyabion protecting wall;

Works on a construction of the gabion protectingl wsa provided to make in the following
sequence:

1 stage of works

Device of the temporary road for work of constractiequipment and stone warehousing.
Development of a trench by the excavator, undedéwce of a protecting wall froma6uonos is made.
Planning of a bottom of a trench under the devica protecting wall is made. Laying of the firsyda
rabuonoB begins with sites with the most lowered marks bperimeter of a site of building, but taking
into account the free spaces provided for the @ewictemporary roads, warehousing of materials, and
also the technological spaces necessary for oparaficars and mechanisms. The geotextile is cdvere
on all area of internal installation of gabion dwpuastions. The first row of a protecting wall from
radbuonos iS formed by gabion mattresses of Renault of fgctoroduction. Their assembly and
installation is made. Mattresses of Renault shd@dgroperly created and established, accordingdo t
instruction of assembly of gabion designs. The Sihvth already filled and earlier established medges
of Renault is made. Filling of mattresses of Renaith a stone (M 600 and above) manually is cdrrie
out. Giving and stone loading in a bochguona is possible for organizing in the mechanized wath w
the subsequent its formation manually directlyraduone. The quantity of a stone in fillech6uone
should exceed the top bordet®uona on 3-5 see. After leveling of a stone the covemimans of a
knitting wire becomes attached.

2 stage of works:

The second and each subsequent number of the gabmecting wall is formed of the
prefabricated gabion boxes. Their assembly andliabn is made. Boxes should be properly created
and established to gabions, according to the icsbmu of assembly of the gabion constructions. The
sheaf with already filled and earlier establishedfign boxes is made. Filling of the gabion boxeth wi
the quarry stone (M 600 and above) manually isedwut. For once fill only a half of the gabionxiia
the size, and then gabion is fixed in the middla bdbrizontal sheaf over a stone layer then fél second
half of the gabion box. The gabion boxes are comte@mong themselves, forming the gabion
construction. The covers of the gabions are nepg$eadrawing densely to forward sides and at the
same time to tie with a wire.

Dump banks
Name Designed capacity Notes
1 West portal:
-dump bank at the area GK2011K22 21311v° 3702,98 m
2 East portal 241768 24473,34 m
Total: 263080m°
3 West portal. Construction site
-area 3800 nf
- excavation ground 14663,8 m
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Estimated indicators are distributed on the tenyito borders of the land lot.
Zones of influences are in borders of the landBgt.criterion of influence on soil the sanitary
and protective zone (gap) isn't necessary.

3.2 COMPLEX ANALYSISof the CONSTRUCION SITE

Requirementsto construction infrastructure

Placements of access roads and motor transporingatioisting-and-transport mechanisms, a
stroyoborudovaniye, electrodevices, tools, engingearrangements household and warehouse it is
provided according to the project of the organ@atof construction (PCO). Household placements on
time of construction are equipped with septic tanks

For ensuring public catering of the working poimfshot meals are expediently organized.
Quantity of the working — 69 people. Therefore akdtion of a household waste is made, as for ¢ajeri
establishment: a dining room without selection éd@d waste. Daily average norm of formation of TBO
on 1 place - 0,5 kg. Therefore the quantity of eded TBO per day makes: 0,5 kg x 60 people = 30
kg/days. In the territory of a building site comtai placement for TBO is provided. A constructioaste
which aren't subjeciriBozke on TBO range (candle ends of electrodes, etc.) gather to the
corresponding container. In process of accumulat@dnTBO will be taken out on utilization on the
enterprises, with which the Customer or the Germoatractor will make contracts on utilization ofch
waste.

Requirementsto export or utilization of the construction waste
> Export of the construction waste is provided bydhganization the construction works, places of
their warehousing are in accordance with the estadd procedure coordinated.
> Export of the construction wastes is carried ogbating to Management limits of the ecological
elements.

Requirements of therestoration of lands after the construction works ar e finished

The sites which have been taken away under dungoeated on existing slopes with a bias
between 25 ° and 40 °.

At the device of dumps of soil the project provigedtection against washout by rain waters by
fastening (protection) of dumps by gabion retainvadls. Thanks to porous structure of the gabidgh h
permeability of the gabion constructions for wased air is reached. Characteristics of the gabions
provide their constructive integrity, durabilitygmneability and environmental friendliness.

Over time gabion constructions merge with environth@d become a part of a natural landscape.

By the project it is provided the cut of the vegeta layer, for the subsequent restoration. The
technical and biological restoration of lands aéed of the construction activity is carried out@ading
to the project of an accomplishment and the gardgsineet.

Requirementsto a choice of the optimum technological decisionsreducing negative influence
of construction on OS

By production of construction works actions fromaatverse effect on environment are provided:

- parking of construction cars it is designed witfiria covering;

- on departure from a building site the wash of toksars is provided;

- purification of rain waters on treatment facilitisprovided;

- utilization of the chosen soil with the device oinaps of soil;
utilization of a firm household waste and a wastenfthe technological processes (electrodes, the
remains of fittings, concrete etc.);

3.3COMPLEX EVALUATION of the CONSTRUCTION
Influences on natural objects — the design sitgeiserally covered with the wood, with a grass-
covered surface, on east slope the coniferousr-ti@é and a fir, and on the western slope deaiduoa
beech. It is possible to find small haying grouratsl meadows in the woods. According to the
technological task STEA «Lvov railway» the projgeovides the device round portals of roundabout
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paths (on abrupt sites — ladders). In the proteadory buildings of protection and a constroatiof a
special purpose are placed. On perimeter the gioteand precautionary signs is established.

Influences on the environment of activity of thegms — minimum also answer sanitary standards.
Influences on surrounding buildings and construndie are absent.

COMPLEX MEASURES for the creation of the comfor&lglonditions for the society living at
the construction area:

- measures for the decrease of noise at the consetiusite. The sources of noise at the

construction site are the compressor station, \ehic

In order to decrease the noise influence the faliguneasures are provided:

- fences of the construction site;

- assembly of the quality road surface at the cansbn site;

- compressors in the noise-protective execution;

- withdrawal of the construction wastes;

- collection and purification of the rain watersthaé local cleaning facilities (3 units at the East
portal and 2 units at the West portal) from thetery of the construction site;

- technological and biological restoration of tlod;s

- landscaping;

- territory accomplishment..

Justifications of an admissibility of residual uihces — residual influences from construction are
in limits of norms and additional justificationnst requested.

4.1 Evaluation of impact on the environment during the LIQUIDATION of the designed object
Liquidation of the projected object isn't providéthe normal operational state is provided to
support at the expense of routine maintenance aeihaul repairs.
Influence on environment at elimination of objeaedn't differ on structure and scale from
influence at construction. The irrigation of thenstsuction designs which dismantle is connectedh wit
dust emissions is an additional condition.

APPENDIXES

Printout from the progranm30J1”

Copies of the Orders, lettefBY.

General layout, dendrological plan
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